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Ed_j_Wbbo E mekbZ b_a[ je j^Wda co ikf[hl_ieh @h RWi LeddWcXWbWc \eh fh[i[dj_d] c[
m_j^ j^[ effehjkd_jo je kdZ[hjWa[ W L^@+ Kl[h j^[ ZkhWj_ed e\ co L^@ @h
LeddWcXWbWcti e\\_Y[ Zeeh mWi WbmWoi ef[d WdZ ^_i ijhW_]^j jWba_d] f[hiedWb_jo
cWZ[ _j [Wio je Z_iYkii co h[i[WhY^ WdZ b_\[ ekji_Z[ _j+ E mekbZ b_a[ je j^Wda ^_c \eh
^_i fWj_[dY[) ikffehj WdZ mehZi e\ m_iZec m^_Y^ ^Wl[ Wbb Yedjh_Xkj[ ]h[Wjbo jemWhZi
co Z[l[befc[dj Wi W iY_[dj_ij+ @h LeddWcXWbWc ^Wi fhel_Z[Z c[ m_j^ i[l[hWb
effehjkd_j_[i _dYbkZ_d] j^[ Y^WdY[ je fkXb_i^ W ]eeZ fhefehj_ed e\ co ZeYjehWb j^[i_i
WdZ fh[i[dj co meha Wj Xej^ _dj[hdWj_edWb WdZ dWj_edWb Yed\[h[dY[i+ P^_i m_bb
^ef[\kbbo fhel_Z[ W ijhed] \eej^ebZ Wi E Wjj[cfj je cWa[ W YWh[[h Wi Wd _dZ[f[dZ[dj
h[i[WhY^[h) \eh m^_Y^ E Wc _dZ[Xj[Z+ E Wc [gkWbbo j^Wda\kb e\ co Ye*ikf[hl_ieh @h
Oj[f^[d S^[WjYhe\j \eh ^_i WZl_Y[ WdZ [dYekhW][c[dj+ Bkhj^[hceh[) E mekbZ b_a[ je
WYademb[Z][ D[Whj N[i[WhY^ QG) \eh m_j^ekj j^[_h l_jWb \kdZ_d] ded[ e\ j^[ meha
fh[i[dj[Z ^[h[ mekbZ ^Wl[ X[[d feii_Xb[+
Ed WZZ_j_ed E mekbZ b_a[ je j^Wda Wbb j^[ c[cX[hi e\ j^[ AdZej^[b_Wb ?[bb >_ebe]o Qd_j
Xej^ fWij WdZ fh[i[dj \eh j^[_h ^[bf WdZ WZl_Y[) [if[Y_Wbbo je j^ei[ m^e ^Wl[
Yedjh_Xkj[Z je fkXb_YWj_edi eh fhel_Z[Z W ckY^ d[[Z[Z Z_ijhWYj_ed \hec j^[ ijh[ii[i
e\ iY_[dY[7 C_dW Oc_j^) EpcW =XZkb VWd_) JWZ[[c Ik]^Wb) =djedo HWj^Wc) =ZWc
KZ[bb) =b[n >hkdi) Fed @[O_gk[_hW) OWc Oj[f^[d) GWj_[ HWY[o) Kb[] GWhfel WdZ
AZ]Wh @[b]WZe*AYa[hj+ Dem[l[h) dej Wbb \h_[dZi^_fi m[h[ cWZ[ m_j^_d j^[ kd_j WdZ E
mekbZ Wbie b_a[ je WYademb[Z][ NeX[hj >[Z\ehZ) =dZh[m PiWjiWd_i) NeX[hj =dZh[m)
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W b_l[bo [dl_hedc[dj je meha+ =ZZ_j_edWbbo) E mekbZ b_a[ je j^Wda @h JWZ_hW
UkbZWi^[lW \eh ^[h Yedjh_Xkj_ed) Wii_ijWdY[ WdZ WZl_Y[ ed Wbb Wif[Yji e\ Wd_cWb
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RWiYkbWh [dZej^[b_Wb ]hemj^ \WYjeh = %RACB*=& X_dZ_d] je j^[ h[Y[fjeh johei_d[
a_dWi[ %NPG& lWiYkbWh [dZej^[b_Wb ]hemj^ \WYjeh / %RACBN/& jh_]][hi Wd WhhWo e\
Zemdijh[Wc i_]dWb jhWdiZkYj_ed fWj^mWoi m^_Y^ ceZkbWj[ W ckbj_jkZ[ e\ [dZej^[b_Wb
Y[bb h[ifedi[i) ikY^ Wi Y[bb c_]hWj_ed) fheb_\[hWj_ed) jkXkbe][d[i_i WdZ Y[bb*Y[bb
_dj[hWYj_edi+ Ikbj_fb[ ifb_Y[ _ie\ehci e\ RACB*= [n_ij) o[j _j _i kdYb[Wh ^em Z_\\[h[dj
RACB*= _ie\ehci X_dZ je j^[ iWc[ NPG je fhe]hWc Z_ij_dYj Y[bbkbWh h[ifedi[i+ P^[
meha fh[i[dj[Z _d j^_i L^@ j^[i_i [lWbkWj[Z RACB*= _ie\ehci \eh j^[_h WX_b_jo je
fhe]hWc RACBN/ [dZeYojei_i) feij*jhWdibWj_edWb ceZ_\_YWj_ed) fhej[eboi_i WdZ
j[hc_dWb Z[]hWZWj_ed+ OkY^ Y^Wd][i _d RACBN/ ijWjki m[h[ b_da[Z je Zemdijh[Wc
i_]dWb jhWdiZkYj_ed WdZ ][d[ [nfh[ii_ed) m_j^ h[b[lWdY[ je Y[bb \kdYj_ed WdZ
lWiYkbWh f^oi_ebe]o+ RACB*= _ie\ehci Z_\\[h[dj_Wbbo fhecej[Z RACBN/ johei_d[
jhWdiWkjef^eif^ehobWj_ed WdZ [dZeYojei_i+ @_\\[h[dj RACBN/*RACB*= Yecfb[n[i
[n^_X_j Wbj[h[Z kX_gk_j_dWj_ed) W ^WbbcWha e\ jhW\\_Ya_d] j^hek]^ j^[ [dZeiec[*
boieiec[ ioij[c \eh ikXi[gk[dj j[hc_dWb Z[]hWZWj_ed WdZ fhej[eboi_i+ RACB*=
_ie\ehc*if[Y_\_Y RACBN/ f^eif^ehobWj_ed Yekfb[Z m_j^ [dZeYojei_i WdZ Z[b_l[ho je
[Whbo [dZeiec[i _i h[gk_h[Z \eh _ie\ehc*if[Y_\_Y WYj_lWj_ed e\ j^[ IAG.*ANG.,/
i_]dWb jhWdiZkYj_ed fWj^mWo WdZ [dZej^[b_Wb Y[bb fheb_\[hWj_ed+ RACB*= _ie\ehci Wbie
[n^_X_j[Z Z_\\[h[dY[i _d j^[_h WX_b_jo je ij_ckbWj[ Whj[h_Wb h[][d[hWj_ed _d W ceki[ ^_dZ
b_cX _iY^W[c_W ceZ[b+ RACB*= _ie\ehc*if[Y_\_Y ANG.,/ WYj_lWj_ed mWi [ii[dj_Wb \eh
j^[ f^eif^ehobWj_ed e\ WYj_lWj_d] jhWdiYh_fj_ed \WYjeh / %=PB*/& Wj h[i_Zk[ P4.+
@_\\[h[dj_Wb WYj_lWj_ed e\ =PB*/ h[]kbWj[Z RACB*= _ie\ehc*if[Y_\_Y ][d[
jhWdiYh_fj_ed %[+]+ R?=I*.& WdZ [dZej^[b_Wb Y[bb h[ifedi[i) ikY^ Wi b[kaeYoj[
h[Yhk_jc[dj+ =ZZ_j_edWbbo) XWiWb =PB*/*fP4. b[l[bi Wh[ h[gk_h[Z je cW_djW_d
[dZej^[b_Wb Y[bb YoYb[ Yecc_jc[dj) l_W h[fh[ii_d] f20*Z[f[dZ[dj ][d[ jhWdiYh_fj_ed+
Bkhj^[hceh[) RACB*= _ie\ehci fhecej[Z Z_\\[h[dj_Wb LH?'. f^eif^ehobWj_ed WdZ W
ikXi[gk[dj _ie\ehc*if[Y_\_Y _dYh[Wi[ _d Yojeieb_Y YWbY_kc _edi+ = \kdYj_edWb
Yedi[gk[dY[ e\ j^_i RACB*= _ie\ehc*if[Y_\_Y YWbY_kc _ed \bkn) mWi Z_\\[h[dj_Wb
Z[f^eif^ehobWj_ed WdZ ikXi[gk[dj dkYb[Wh jhWdibeYWj_ed e\ j^[ jhWdiYh_fj_ed \WYjeh
JB=PY/ %JB=P.& _d ehZ[h je h[]kbWj[ [dZej^[b_Wb Y[bb c_]hWj_ed+ P^ki) j^_i ijkZo
fhel_Z[i W c[Y^Wd_ij_Y \hWc[meha \eh kdZ[hijWdZ_d] ^em Z_\\[h[dj b_]WdZ _ie\ehci
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+(+( 6 QaXTU WXbc^ah ^U P]VX^VT]TbXb
P^[ j[hc Wd]_e][d[i_i mWi \_hij [cfbeo[Z Xo >h_j_i^ ikh][ed @h Fe^d Dkdj[h _d
.454 je Z[iYh_X[ d[m XbeeZ l[ii[b ]hemj^ je ikffbo j^[ ]hem_d] Wdjb[hi \hec j^[
BWbbem @[[hti iakbb! D[ ijWj[Z j^Wj XbeeZ l[ii[bi ^Wl[ W kd_gk[ YWfWY_jo je h[fW_h
j^[ci[bl[i kfed _d`kho8 _d YecfWh_ied je ej^[h fWhji e\ j^[ XeZo %Oj[f^[died [j Wb+)
/-.0&+ J[Whbo / Y[djkh_[i bWj[h _d j^[ .64-i) @h FkZW^ BebacWd) Z[[c[Z j^[ s\Wj^[h
e\ Wd]_e][d[i_it) a_Ya*ijWhj[Z j^[ \_[bZ m_j^ ^_i bWdZcWha ijkZo fkXb_i^[Z _d j^[ =L\
3TNRHTK 8UZWTHR UM <LKPJPTL %BebacWd) .64.&+ P^_i ijkZo _Z[dj_\_[Z j^Wj ]hem_d]
ieb_Z jkcekhi ij_ckbWj[Z j^[ ]hemj^ WdZ h[Yhk_jc[dj e\ d[m XbeeZ l[ii[bi \hec j^[
fh[*[n_ij_d] lWiYkbWjkh[+ BebacWd YedYbkZ[Z j^Wj i_cfb[ Z_\\ki_ed mWi dej ik\\_Y_[dj
\eh W jkcekh je h[Y[_l[ [dek]^ dkjh_[dji WdZ K/ je ]hem X[oedZ / cc _d i_p[+
P^[h[\eh[) jkcekh_][d[i_i h[gk_h[i W ^[Wbj^o XbeeZ ikffbo WdZ _i j^ki
Wd]_e][d[i_i*Z[f[dZ[dj %BebacWd) .64.&+ Ed WZZ_j_ed) BebacWd Ye_d[Z j^[ j[hc
Wdj_*Wd]_e][d[i_i Xo fhefei_d] j^Wj j^[ h[celWb e\ Wd Wd]_e][d[i_i fhecej_d]
\WYjeh YekbZ fhel[ Wd [\\[Yj_l[ jh[Wjc[dj \eh YWdY[h) Wi fh[l[dj_d] XbeeZ l[ii[b
]hemj^ YekbZ ^Wbj j^[ jkcekh _d W ZehcWdj ijWj[ %9/cc& %BebacWd) .64.&+
BebacWdti YedYbki_edi Wj j^[ j_c[ e\ fkXb_YWj_ed m[h[ ^_]^bo Yedjhel[hi_Wb) m_j^ j^[
WYY[fj[Z X[b_[\ X[_d] j^Wj jkcekh lWiYkbWh_jo mWi ded*if[Y_\_Y _d\bWccWj_ed WdZ
j^Wj jkcekhi ]h[m WhekdZ fh[*[n_ij_d] YWf_bbWho XbeeZ l[ii[bi %Oj[f^[died [j Wb+)
/-.0&+ BebacWd \ebbem[Z kf ^_i .64. ^ofej^[i_i Xo fhel_Z_d] [l_Z[dY[ j^Wj Wdj_*
Wd]_e][d_Y \WYjehi [n_ij[Z) WdZ j^Wj _d^_X_j_ed e\ Wd]_e][d[i_i fh[l[dj[Z jkcekh
]hemj^ WdZ j^Wj j^[ h[celWb e\ Wd Wd]_e][d_Y ij_ckbki fhecej[Z d[elWiYkbWh
h[]h[ii_ed %?We WdZ HWd][h) /--5&+ B_dWbbo) Wbceij W Z[YWZ[ W\j[h BebacWdti
i[c_dWb fkXb_YWj_ed) ^_i fh[c_i[ ed jkcekh Wd]_e][d[i_i ijWhj[Z je X[Yec[ m_Z[bo
WYY[fj[Z8 Xo j^[ c_Z*.65-i) BebacWd X[]Wd je Yedl[hj ^_i Yh_j_Yi _dje Yecf[j_jehi)
h[ikbj_d] _d W ikh][ _d Wd]_e][d[i_i h[i[WhY^ %?We WdZ HWd][h) /--58 Oj[f^[died
[j Wb+) /-.08 Affi) /--2&+
Ed .650) DWhebZ @lehWa WdZ Yebb[W]k[i Z_iYel[h[Z W fej[dj Wd]_e][d_Y \WYjeh \hec
W ]k_d[W f_] jkcekh Y[bb b_d[ m^_Y^ j^[o YWbb[Z lWiYkbWh f[hc[WX_b_jo \WYjeh %RLB&
%O[d][h [j Wb+) .650&+ RLB mWi YWj[]eh_i[Z Wi ^Wl_d] j^[ WX_b_jo je _dZkY[ lWiYkbWh
','
b[WaW][8 _j mWi ik]][ij[Z j^Wj RLB mWi WYYekdjWXb[ \eh j^[ b[Wa_d[ii e\ XbeeZ
l[ii[bi WiieY_Wj[Z m_j^ jkcekhi %O[d][h [j Wb+) .650&+ Dem[l[h) j^_i ijkZo Z_Z dej
]e Wi \Wh Wi \kbbo fkh_\o_d] j^[ RLB fhej[_d) j^ki W bWYa e\ fh_cWho i[gk[dY[
fh[l[dj[Z j^[ [ijWXb_i^c[dj e\ _ji _Z[dj_jo %B[hhWhW) /--6&+ Dem[l[h _d .656)
JWfeb[ed[ B[hhWhW WdZ Yebb[W]k[i _iebWj[Z WdZ Ybed[Z W del[b ^[fWh_d*X_dZ_d]
[dZej^[b_Wb Y[bb c_je][d \hec c[Z_W YedZ_j_ed[Z Xo Xel_d[ f_jk_jWho \ebb_YkbWh Y[bbi+
B[hhWhW WdZ Yebb[W]k[i fhefei[Z j^[ dWc[ lWiYkbWh [dZej^[b_Wb ]hemj^ \WYjeh
%RACB&) Zk[ je _ji WX_b_jo je ij_ckbWj[ ]hemj^*fhecej_d] WYj_l_jo edbo jemWhZi
lWiYkbWh [dZej^[b_Wb Y[bbi %B[hhWhW WdZ D[dp[b) .6568 B[hhWhW) /--6&+ Edj[h[ij_d]bo)
bWj[h j^Wj o[Wh B[hhWhW WdZ Yebb[W]k[i fhel[Z j^[ [n_ij[dY[ e\ i[l[hWb RACB
_ie\ehci Xo iYh[[d_d] ^kcWd Y@J= b_XhWh_[i WdZ _iebWj_d] i[l[hWb RACB Ybed[i
%RACB./.) RACB.32 WdZ RACB.56&) j^[o ik]][ij[Z j^Wj j^[i[ _ie\ehci Whei[ \hec
Wbj[hdWj_l[ cNJ= ifb_Y_d] %H[kd] [j Wb+) .6568 B[hhWhW) /--6&+ Okhfh_i_d]bo Wbceij
i_ckbjWd[ekibo) W ]hekf b[Z Xo @Wd_[b ?eddebbo ^WZ ikXc_jj[Z W cWdkiYh_fj
h[fehj_d] ed j^[ Ybed_d] e\ j^[ RLB fhej[_d) j^_i fhej[_d jkhd[Z ekj je X[ _Z[dj_YWb je
RACB.56 %G[Ya [j Wb+) .6568 B[hhWhW) /--6&+ P^[h[\eh[ RLB WdZ RACB m[h[ j^[
[gk_lWb[dj fhej[_d %dem j[hc[Z RACB*= Wi j^[ \ekdZ_d] c[cX[h e\ j^_i \Wc_bo&
m^_Y^ [n^_X_ji Xej^ c_je][d_Y WdZ f[hc[WX_b_jo*[d^WdY_d] fhef[hj_[i+
/--5 iWm j^[ fWii_d] e\ FkZW^ BebacWd m^_bij ed ^_i mWo je Z[b_l[h j^[ a[odej[
if[[Y^ Wj W iocfei_kc ed ceb[YkbWh c[Y^Wd_ici e\ Wd]_e][d[i_i _d Z[l[befc[dj
WdZ Z_i[Wi[+ Dem[l[h) BebacWdti b[]WYo ij_bb h[cW_di ijhed]) m_j^ h[i[WhY^ _dje
Wd]_e][d[i_i ij_bb o_[bZ_d] d[m _di_]^ji _dje j^[ ceb[YkbWh c[Y^Wd_ici _dlebl[Z+
BebacWdti fh[Z_Yj_ed e\ Wdj_*Wd]_e][d_Y j^[hWf_[i ^Wi b[Z je j^[ Ykhh[djbo WlW_bWXb[
Zhk]i \eh j^[ jh[Wjc[dj e\ W m_Z[ hWd][ e\ YWdY[hi WdZ W][*h[bWj[Z cWYkbWh
Z[][d[hWj_ed %=I@& %S[bj_ [j Wb+) /-.0&+
+(,( JWT ePbRd[Pa T]S^cWT[Xd\
P^[ lWiYkbWh [dZej^[b_kc _i Wd WkjeYh_d[ WdZ fWhWYh_d[ eh]Wd m^_Y^ b_d[i j^[
_dj[hdWb ikh\WY[i e\ Wbb XbeeZ l[ii[bi WdZ fbWoi W l_jWb heb[ _d h[]kbWj_d] cWdo
lWiYkbWh h[ifedi[i ikY^ Wi l[ii[b jed[) j^hecXei_i) _cckd[ \kdYj_ed WdZ XbeeZ
fh[iikh[+ Ej WY^_[l[i j^_i Xo [nfh[ii_d] Wd WhhWo e\ c[cXhWd[*XekdZ h[Y[fjehi
m^_Y^ h[ifedZ je cWdo Y^Wd]_d] ij_ckb_) Wi m[bb Wi i[Yh[j_d] W lWho_d] YeYajW_b e\
]hemj^ \WYjehi) h[Y[fjehi WdZ ej^[h icWbb ceb[Ykb[i %KdWj [j Wb+) /-..&+ RWiYkbWh
[dZej^[b_Wb Y[bb cedebWo[hi [n^_X_j W Y^WhWYj[h_ij_Y sYeXXb[ijed[t cehf^ebe]o7 j^_i
cedebWo[h eh f^WbWdn bWo[h _d cWjkh[ ijWXb[ XbeeZ l[ii[bi _i ehZ_dWh_bo gk_[iY[dj
WdZ Whh[ij[Z _d Y[bb YoYb[ f^Wi[ C- %HWcfk]dWd_ WdZ @[`WdW) /--4&+ RWiYkbWh
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ENDOTHELIAL CELLS ARE THOUGHT TO CONSTITUTE AN ESTIMATED ' KG OF TISSUE !0INES ET AL%#
'--,. =OSKOSKI# (&&+"% / KEY HALLMARK OF THE VASCULAR ENDOTHELIUM IS THE PRESENCE
OF CELL$CELL JUNCTIONS. THESE ENDOTHELIAL JUNCTIONS EXIST AS ONE OF TWO TYPES# NAMELY
TIGHT !?6S" AND ADHERENS !/6S" JUNCTIONS% ;THER ADHESION MOLECULES SUCH AS
PLATELET$ENDOTHELIAL CELL ADHESION MOLECULES !<20/8$'" ARE CONCENTRATED IN REGIONS
OUTSIDE OF ?6S AND /6S !1EJANA AND ;RSENIGO# (&')"% 2NDOTHELIAL CELL$CELL JUNCTIONS
ARE VITAL FOR MAINTAINING VASCULAR INTEGRITY SUCH AS INHIBITING PROLIFERATION AND
APOPTOSIS# HELP CONTROL APICAL$BASAL POLARITY# ALLOW FOR SELECTIVE PERMEABILITY AND AID
LEUKOCYTE TRAFFICKING !1EJANA AND ;RSENIGO# (&'). 4IANNOTTA ET AL%# (&').
7AMPUGNANI AND 1EJANA# (&&+"%
%$&$%$ (+-,2,03 /50*4.103 !()3"
/DHESION AT /6S IS MEDIATED BY CALCIUM$DEPENDENT ADHESION MOLECULES CALLED
CADHERINS !4IANNOTTA ET AL%# (&')"# 0ADHERINS INTERACT IN *(!&) WITH NEIGHBOURING
CADHERINS# AND FORM LATERAL INTERACTIONS IN "%) WITH OTHER CADHERIN$CADHERIN
COMPLEXES% ?HIS CREATES ZIPPER$LIKE STRUCTURES WHICH ALLOWS FOR STABLE ADHESION
BETWEEN NEIGHBOURING CELLS# WITH THE EXCEPTION OF CELLS WITHIN LYMPHATIC VESSELS
!1EJANA AND ;RSENIGO# (&'). >HAPIRO ET AL%# '--*"% 2NDOTHELIAL CELLS EXPRESS (
FORMS OF CADHERIN# NAMELY VASCULAR ENDOTHELIAL !@2"$CADHERIN AND 9$CADHERIN% @2$
CADHERIN IS CLUSTERED AT CELL$CELL CONTACTS# UNLIKE 9$CADHERIN WHICH IS USUALLY
EXCLUDED FROM THESE STRUCTURES !4IANNOTTA ET AL%# (&')"% @2$CADHERIN AND THE NON$
VASCULAR AND MORE UBIQUITOUS 9$CADHERIN HAVE BEEN IMPLEMENTED IN REGULATING
ENDOTHELIAL CELL FUNCTION% ?HE PRESENCE OF BOTH THESE CADHERINS INHIBITS ENDOTHELIAL
CELL PROLIFERATION AND APOPTOSIS. HOWEVER# THEY HAVE INVERSE EFFECTS ON CELL MOBILITY
WITH @2$CADHERIN INHIBITING CELL MOBILITY BUT 9$CADHERIN PROMOTING IT !4IAMPIETRO ET
AL%# (&'("% ?HIS DIFFERENCE IN ABILITY TO PROMOTE CELL MOBILITY WAS LINKED TO THEIR
DIFFERENTIAL CAPACITIES TO REGULATE FIBROBLAST$GROWTH FACTOR RECEPTOR !343=" ACTIVITY%
@2$CADHERIN WAS SHOWN TO INTERACT WITH 343= AND REDUCE ITS LEVEL OF
PHOSPHORYLATION AND DOWNSTREAM SIGNAL TRANSDUCTION# CONVERSELY# 9$CADHERIN
MAINTAINED 343= PHOSPHORYLATION AND DOWNSTREAM GENE EXPRESSION REQUIRED FOR
CELL MOBILITY !4IAMPIETRO ET AL%# (&'("% /DDITIONALLY# ENDOTHELIAL$SPECIFIC DELETION OF 9$
CADHERIN AND @2$CADHERIN ARE EMBRYONICALLY LETHAL DUE TO VASCULAR DEFECTS !7UO AND
=ADICE# (&&*. 4ORY$3AURE ET AL%# '---. 0ROSBY ET AL%# (&&*"% 5OWEVER# STUDIES HAVE
SHOWN THAT @2$CADHERIN IS NOT VITAL FOR #$ &'+' BLOOD VESSEL FORMATION UP TO THE
POINT OF VASCULAR EPITHELIUM FORMATION !I%E%# NASCENT VESSELS WITH LUMENS"%
9ONETHELESS# IT IS REQUIRED FOR NASCENT VESSEL STABILISATION AND TO PREVENT NASCENT
VESSELS FROM UNDERGOING DISASSEMBLY !0ROSBY ET AL%# (&&*"%
#(#
%$&$&$ ,534= *>7/=587< !,*<"
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>KA 6OPBKFDL# (&')"%
%$'$ -.</>683171<5<
;EB ERJ>K @FO@RI>QLOV KBQTLOH LC S>P@RI>O BKALQEBIF>I >KA PRMMLOQFKD @BIIP FP @OR@F>I
CLO QO>KPMLOQFKD LUVDBK# KRQOFBKQP >KA PFDK>IIFKD JLIB@RIBP, >P TBII >P QEB OBJLS>I
LC @>O?LK AFLUFAB >KA JBQ>?LIF@ BKA MOLAR@QP COLJ# @BIIP# QFPPRBP >KA LOD>KP
!8LPHLPHF# (&&+"% ;EB DOLTQE LC KBT ?ILLA SBPPBIP @>K ?B PMIFQ FKQL QTL
MEVPFLILDF@>I MOL@BPPBP# S>P@RILDBKBPFP >KA >KDFLDBKBPFP% <>P@RILDBKBPFP FP QEB
MOL@BPP LC KBT ?ILLA SBPPBI CLOJ>QFLK JBAF>QBA ?V EBJ>QLMLFBQF@ PQBJ @BIIP @>IIBA
EBJ>KDFL?I>PQP TEF@E AFCCBOBKQF>QB FKQL ?ILLA @BIIP >KA J>QROB BKALQEBIF>I @BIIP
!/SLO>H# (&&*"%
%$($ )73583171<5<
-KDFLDBKBPFP FP QEB @LJMIBU MOL@BPP TEBOB?V KBT ?ILLA SBPPBIP PMOLRQ COLJ QEB
MOB$BUFPQFKD S>P@RI>QROB >KA FP BPPBKQF>I CLO KLOJ>I MEVPFLILDV% -KDFLDBKBPFP
FKSLISBP QEB OLIB LC J>KV AFCCBOBKQ @BII QVMBP >KA S>OFLRP >KDFLDBKF@ OBDRI>QLOP
TLOHFKD FK PVK@ QL ?RFIA >KA AFOB@Q QEB ABSBILMFKD ?ILLA SBPPBI% ;EFP MOL@BPP FP
QFDEQIV OBDRI>QBA SF> > PL @>II >KDFLDBKF@ WPTFQ@EX TEF@E FP QROKBA WLKX LO WLCCX
ABMBKAFKD LK QEB PROOLRKAFKD IBSBIP LC MOL$ SP% >KQF$ >KDFLDBKF@ C>@QLOP%
7EVPFLILDF@>I >KDFLDBKBPFP L@@ROP AROFKD BJ?OVL ABSBILMJBKQ# LOD>K DOLTQE >KA
TLRKA OBM>FO !.>OJBIFBQ >KA 4>FK# (&''"% 2LTBSBO# RK@LKQOLII>?IB LO BU@BPPFSB
>KDFLDBKBPFP L@@ROP FK M>QELILDF@>I AFPB>PB PQ>QBP PR@E >P QRJLRO DOLTQE >KA
JBQ>PQ>PFP# >QEBOLP@IBOLPFP >KA >DB$OBI>QBA J>@RI>O ABDBKBO>QFLK !-5/"% 3K
@LKQO>PQ# FK>ABNR>QB >KDFLDBKBPFP OBPRIQP FK > ABCF@FBKQ S>P@RI>O KBQTLOH TEF@E @>K
OBPRIQ FK @LJMOLJFPBA TLRKA EB>IFKD# RI@BOP >KA FP@E>BJF@ EB>OQ AFPB>PB
!.>OJBIFBQ >KA 4>FK# (&'', 2>K>E>K >KA =BFK?BOD# (&''"%
%$($%$ +8016 82 ?1<<16 <9;8>=573
-KDFLDBKBPFP FP > JRIQF$PQ>DB MOL@BPP# >KA L@@ROP TEBK NRFBP@BKQ BKALQEBIF>I @BIIP
PBKPB MOL$>KDFLDBKF@ PFDK>IP% 1FOPQIV# FK OBPMLKPB QL -KD33 ?FKAFKD QL QEB JBJ?O>KB
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h[Y[fjeh P_[/) f[h_Yoj[i Z[jWY^ j^[ci[bl[i \hec j^[ XWi[c[dj c[cXhWd[ m_j^ j^[
W_Z e\ cWjh_n cWjWbbefhej[_dWi[i %IILi8 B_]kh[ .+.& %S[bj_ [j Wb+) /-.08 A[b[d [j Wb+)
/-.0&+ O[YedZbo) RACB*= m^_Y^ _i iodj^[i_i[Z WdZ i[Yh[j[Z Xo _d`kh[Z eh ^ofen_Y
Y[bbi X_dZi je _ji h[Y[fjeh fh[i[dj ed [dZej^[b_Wb Y[bbi+ RACB*= X_dZ_d] je
c[cXhWd[ h[Y[fjehi h[ikbji _d _dYh[Wi[Z lWiYkbWh f[hc[WX_b_jo Zk[ je W Xh[WaZemd
e\ [dZej^[b_Wb Y[bb*Y[bb YWZ^[h_d Yecfb[n[i %[+]+ RA*YWZ^[h_d& WdZ WZ^[i_ed
ceb[Ykb[i %[+]+) V-*.& %OY^kbj[ [j Wb+) /-..8 S[bj_ [j Wb+) /-.0&+ EdYh[Wi[Z lWiYkbWh
f[hc[WX_b_jo Wbbemi \eh j^[ [njhWlWiWj_ed e\ fbWicW fhej[_di \hec m_j^_d j^[ XbeeZ
l[ii[b Wbbem_d] j^[c je YedijhkYj W j[cfehWho A?I iYW\\ebZ) ed je m^_Y^ [dZej^[b_Wb
Y[bbi X[]_d je c_]hWj[ %B_]kh[ .+.&+ Lhej[Wi[i ikY^ Wi IP.*IIL Yb[Wl[ \khj^[h
]hemj^ \WYjehi \hec j^[ A?I %[+]+ RACB*=& %Oekdd_ [j Wb+) /-..&) j^_i h[ikbji _d j^[
\ehcWj_ed e\ Wd [dl_hedc[dj fh_c[Z \eh Wd]_e][d[i_i %?Whc[b_[j WdZ FW_d) /-..&+ Pe
fh[l[dj kdYedjhebbWXb[ Y^[cejWn_i _d j^[ Z_h[Yj_ed e\ j^[ Y^[ce*WjjhWYjWdj) ed[
[dZej^[b_Wb Y[bb ademd Wi j^[ sj_f Y[bbt _i fhecej[Z je b[WZ j^[ c_]hWj_d] [dZej^[b_Wb
Y[bbi %B_]kh[ .+.&) m^[h[Wi j^[ h[cW_d_d] [dZej^[b_Wb Y[bbi jWa[ kf i[YedZWho heb[i
Wi ijWba Y[bbi %?Whc[b_[j WdZ FW_d) /-..8 =ZWci WdZ A_Y^cWdd) /-.-&+ AdZej^[b_Wb
sj_f Y[bbit Wh[ cej_b[) _dlWi_l[ WdZ ^Wl[ dkc[heki ZodWc_Y \_befeZ_W m^_Y^ i[di[
WdZ h[ifedZ je ]k_ZWdY[ Yk[i ikY^ Wi [f^h_d*>/) i[cWf^eh_di) d[jh_di WdZ ib_j
fhej[_di fh[i[dj m_j^_d j^[_h _cc[Z_Wj[ c_Yhe[dl_hedc[dj %=ZWci WdZ A_Y^cWdd)
/-.-8 ?Whc[b_[j WdZ FW_d) /-..&+ P^ki) sj_f Y[bbit ^Wl[ cWdo cehf^ebe]_YWb WdZ
\kdYj_edWb i_c_bWh_j_[i m_j^ d[khedWb ]hemj^ Yed[i m^_Y^ h[]kbWj[ Wned ]k_ZWdY[
%=ZWci WdZ A_Y^cWdd) /-.-8 D[hX[hj WdZ OjW_d_[h) /-..&+
P_f Y[bb if[Y_\_YWj_ed _i h[]kbWj[Z Xo RACB*=*ij_ckbWj[Z kfh[]kbWj_ed e\ JejY^
b_]WdZ Z[bjW*b_a[ 1 %@bb1&) m^_Y^ X_dZi je j^[ c[cXhWd[ h[Y[fjeh JejY^ 1 ed
d[_]^Xekh_d] [dZej^[b_Wb Y[bbi+ Qfed h[Y[fjeh*b_]WdZ _dj[hWYj_ed) j^[ JejY^
_djhWY[bbkbWh ZecW_d %JE?@& _i h[b[Wi[Z Xo Yedjhebb[Z fhej[eboi_i+ JE?@ WYji Wi W
jhWdiYh_fj_ed \WYjeh h[fh[ii_d] j^[ b[l[bi e\ RACBN/ WdZ JNL. WdZ fhecej_d]
jhWdiYh_fj_ed e\ RACBN.8 j^ki Wd]_e][d_Y i_]dWb jhWdiZkYj_ed _i ZhWcWj_YWbbo
h[ZkY[Z %S[bj_ [j Wb+) /-.08 O_[acWdd [j Wb+) /-.08 D[hX[hj WdZ OjW_d_[h) /-..&+ Ed
YedjhWij) Wdej^[h JejY^ b_]WdZ YWbb[Z FW]][Z . WYji _d W fhe*Wd]_e][d_Y cWdd[h Xo
WYj_d] Wi Wd WdjW]ed_ij \eh @bb1*JejY^ i_]dWbb_d] %>[d[Z_je [j Wb+) /--68 =ZWci WdZ
A_Y^cWdd) /-.-8 D[hX[hj WdZ OjW_d_[h) /-..&+ P^_i ^Wi fWhj_YkbWh _cfehjWdY[ _d
[dZej^[b_Wb ijWba Y[bbi m^[h[ j^[ b[l[bi e\ FW]][Z . Wh[ ^_]^) j^ki [\\[Yj_l[bo
WdjW]ed_i_d] j^[ ceh[ fej[dj @bb1 b_]WdZ WdZ j^[h[Xo fh[l[dj_d] @bb1*JejY^
i_]dWbb_d] _d d[_]^Xekh_d] sj_f Y[bbit %>[d[Z_je [j Wb+) /--6&+
!'!
8CIIKOI TUCML EGMMT VOFGSIP SCQKF QSPMKHGSCUKPO UP GMPOICUG UJG TQSPVU COF QSPNPUG
HPSNCUKPO PH UJG WGTTGM MVNGO# UJKT QSPEGTT KT NPFVMCUGF DZ WCSKPVT HCEUPST KOEMVFKOI
A2$ECFJGSKO COF A243 !BGMUK GU CM%# (&')"% 6O SGTQPOTG UP UJG KOUGSCEUKPO DGUXGGO
UJG HKMPQPFKC PH UXP KOFGQGOFGOU \UKQ EGMMT]# UJGTG NGGUKOI UKQ EGMMT VOFGSIP
COCTUPNPTKT UP KOKUKCUG DMPPF HMPX !3KIVSG '%'"% \@KQ EGMM] COCTUPNPTKT KT SGIVMCUGF DZ
NCESPQJCIGT XJKEJ CEU CT \DSKFIG EGMMT] DZ TGESGUKOI COIKPIGOKE HCEUPST !?KGLNCOO
GU CM%# (&')- BGMUK GU CM%# (&')- 0CSNGMKGU COF 7CKO# (&''"% @JKT KT HPMMPXGF DZ WGTTGM
NCUVSCUKPO COF C TVDTGRVGOU SGUVSO UP KUT RVKGTEGOU QJCMCOY TUCUG% AGTTGM
NCUVSCUKPO PEEVST XJGO PYZIGO KT SGCFKMZ CWCKMCDMG HPS UJG JZQPYKE UKTTVG# QSPNPUKOI
C HCMM KO MGWGMT PH QSP$COIKPIGOKE HCEUPST% .VUPESKOG NPMGEVMGT KOEMVFKOI A243$.#
;PUEJ# .OI6# 343 COF GQJSKO$/( NCKOUCKO UJG GOFPUJGMKCM EGMMT KO C RVKGTEGOU TUCUG
COF QSPNPUG QGSKEZUG SG$EPWGSCIG !0CSNGMKGU COF 7CKO# (&''- BGMUK GU CM%# (&')"%
@KTTVG KOJKDKUPST PH NGUCMMPQSPUGCTG !@69<T" COF QMCTNKOPIGO CEUKWCUPS KOJKDKUPS$'
!<.6$'" SGQSGTT 99< CEUKWKUZ# SGTVMUKOI KO SG$HPSNCUKPO PH UJG 209# CMMPXKOI
GOFPUJGMKCM EGMMT UP SG$CFJGSG COF HPSN UKIJU EGMM$EGMM EPOUCEUT !0CSNGMKGU COF 7CKO#
(&''- BGMUK GU CM%# (&')"%
#"%"$" (4/15/-4-717 14 ,17-*7- 78*8-7
@JG DMPPF WGTTGMT PH C FGWGMPQGF CFVMU CSG NPTUMZ RVKGTEGOU KO OCUVSG# ZGU SGUCKO
UJGKS CDKMKUZ UP SGTQPOF UP CO CSSCZ PH QJZTKPMPIKECM TUKNVMK UP QGSNKU XPVOF JGCMKOI
COF SGQCKS !0CSNGMKGU# (&&+"% 5PXGWGS# KH MGWGMT PH TVEJ TUKNVMK DGEPNG
FZTSGIVMCUGF# UJKT SGTVMUT KO GYEGTTKWG PS KOHGSKPS COIKPIGOGTKT XJKEJ EPOUSKDVUGT UP
UJG HPSNCUKPO PH NVMUKQMG QCUJPMPIKECM EPOFKUKPOT !0CSNGMKGU# (&&+"% 2YEGTTKWG
COIKPIGOGTKT KT EJCSCEUGSKTUKE PH CUJGSPTEMGSPTKT# SJGVNCUPKF CSUJSKUKT# CIG$SGMCUGF
NCEVMCS FGIGOGSCUKPO !.91"# FKCDGUKE SGUKOPQCUJZ# UVNPVS FGWGMPQNGOU COF
NGUCTUCTKT !0CSNGMKGU COF 7CKO# (&''- 0JVOI COF 3GSSCSC# (&''"% 5PXGWGS#
FGHKEKGOEKGT KO COIKPIGOGTKT ECO EPOUSKDVUG UP MKND KTEJCGNKC# KNQCKSGF XPVOF
JGCMKOI COF VMEGST !0CSNGMKGU COF 7CKO# (&''- 0JVOI COF 3GSSCSC# (&''"% @JGSG KT
CMTP KOESGCTKOI GWKFGOEG HPS QCUJPMPIKECM COIKPIGOGTKT KO UJG FGWGMPQNGOU PH
OGVSPFGIGOGSCUKWG FKTGCTGT# TVEJ CT .M[JGKNGS]T FKTGCTG !=KO GU CM%# (&'+-
<POOCNDCMCN COF .MDGSIJKOC# (&''- >VK[ FG .MNPFPWCS GU CM%# (&&,- 4SCNNCT GU
CM%# (&'*- <SPWKCT COF 7GZOGT# (&'*- 7GHHGSKGT GU CM%# (&')"%
#"&" )*7+92*6 -4,580-21*2 /65;80 .*+856 .*312<
@JG NCNNCMKCO JVNCO WCTEVMCS GOFPUJGMKCM ISPXUJ HCEUPS !A243" HCNKMZ EPOTKTUT PH
HKWG TUSVEUVSCMMZ SGMCUGF NGNDGST !A243$.# A243$/# A243$0# A243$1 COF
QMCEGOUCM ISPXUJ HCEUPS !<M43"- 3KIVSG '%(" XJKEJ DGUXGGO UJGN SGIVMCUG
5JHURF '%'% 9OEFL OG BNHJOHFNFSJS% HRWT\PcXRb ST_XRcX]V cWT
R^]bTRdcXeT bcT_b ^U Q[^^S eTbbT[ QaP]RWX]V P]S cWT ZTh \^[TRd[Pa
_[PhTab X]e^[eTS& !5" J_^] bcX\d[PcX^] fXcW P]VX^VT]XR UPRc^ab P]
T]S^cWT[XP[ RT[[ cX_ RT[[ QTR^\Tb bT[TRcTS& IX_%RT[[ U^a\PcX^] aT`dXaTb
STVaPSPcX^] ^U cWT QPbT\T]c \T\QaP]T$ _TaXRhcT STcPRW\T]c P]S
[^^bT]X]V ^U T]S^cWT[XP[ RT[[ Yd]RcX^]b& !6" IX_ RT[[b cWT] ]PeXVPcT X]
aTb_^]bT c^ VdXSP]RT RdTb P]S PSWTaT c^ cWT TgcaPRT[[d[Pa \PcaXg c^
\XVaPcT& HcP[Z RT[[b QTWX]S cWT cX_ RT[[ _a^[XUTaPcT P]S T[^]VPcT c^ U^a\ P
[d\T]& !7" CTXVWQ^daX]V cX_ RT[[b \Ph UdbT c^ U^a\ R^[[PcTaP[ Q[^^S
eTbbT[b$ fXcW [d\T] U^a\PcX^] P[[^fX]V cWT _TaUdbX^] ^U cWT ]Tf[h U^a\TS
eTbbT[& FdXTbRT]RT Xb PRWXTeTS d_^] aT%TbcPQ[XbW\T]c ^U Yd]RcX^]b$
ST_^bXcX^] ^U QPbT\T]c \T\QaP]T$ \PcdaPcX^] ^U _TaXRhcTb P]S
_a^SdRcX^] ^U ePbRd[Pa \PX]cT]P]RT bXV]P[b& 5C<$ P]VX^_^XTcX] 3 8AA,$
ST[cP%[XZT ,3 9<;A/$ 9<;%[XZT S^\PX]%R^]cPX]X]V _a^cTX] /3 ;<;$ UXQa^Q[Pbc
Va^fcW UPRc^a3 =>;$ Wh_^gXP%X]SdRXQ[T UPRc^a3 BI)%BBE$ \T\QaP]T ch_T >
\PcaXg \TcP[[^_a^cTX]PbT3 CG5GE$ ]^cRW%aTVd[PcTS P]ZhaX] aT_TPc _a^cTX]3
CGE$ CTda^_X[X]3 E7<%)P$ _Ta^gXb^\Tb _a^[XUTaPc^a%PRcXePcTS aTRT_c^a
VP\\P R^PRcXePc^a%) P[_WP3 E8<;$ _[PcT[Tc%STaXeTS Va^fcW UPRc^a3
E8<;G _[PcT[Tc%STaXeTS Va^fcW UPRc^a aTRT_c^a3 E><;$ _[PRT]cP[ Va^fcW
UPRc^a3 E=8$ _a^[h[ WhSa^gh[PbT S^\PX] T]ih\T3 H8;%)P$ bca^\P[ RT[[%
STaXeTS UPRc^a%) P[_WP3 I<;%Q$ caP]bU^a\X]V Va^fcW UPRc^a QTcP3 I>BE$
cXbbdT X]WXQXc^a ^U \TcP[[^_a^cTX]PbTb3 K9%RPSWTaX]$ ePbRd[Pa T]S^cWT[XP[
RPSWTaX]3 K9<;$ ePbRd[Pa T]S^cWT[XP[ Va^fcW UPRc^a3 K9<;G$ ePbRd[Pa
T]S^cWT[XP[ Va^fcW UPRc^a aTRT_c^a3 LCI$ fX]V[Tbb%aT[PcTS X]cTVaPcX^] bXcT&
;XVdaT cPZT] Ua^\ 7Pa\T[XTc P]S ?PX] !*())"&
$-$
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GSMOTMKSKWOW$ ZGWIYQTMKSKWOW GSJ Q]RUNGSTMKSKWOW& DNKWK QOMGSJW JOLLKVKSXOGQQ]
HOSJ XT IQGWW E VKIKUXTV X]VTWOSK POSGWKW$ IGQQKJ ZGWIYQGV KSJTXNKQOGQ MVT[XN LGIXTV
VKIKUXTVW !E798B )%+" GSJ IT%VKIKUXTVW WYIN GW ?KYVTUOQOSW O&K& ?BA) GSJ ?BA*
!8OMYVK& )&+" !=TIN KX GQ&$ *())"& <SXKVKWXOSMQ]$ WTRK STS%ZKVXKHVGXK UTQ]UKUXOJKW GVK
WXVYIXYVGQQ] GSJ LYSIXOTSGQQ] VKQGXKJ XT RGRRGQOGS E798W& DNKWK OSIQYJK XNK
UGVGUT\ ZOVYW TUKS VKGJOSM LVGRK$ E798%7 !@MG[G KX GQ&$ )110" GSJ E798%8$ G
E798%VKQGXKJ MKSK UVTJYIX UVKWKSX OS WTRK WSGPK ZKSTRW !FGRG^GPO KX GQ&$ *((-"&
E798 UTQ]UKUXOJKW MKSKVGQQ] LYSIXOTS GW NTRTJORKVW& ;T[KZKV$ NKXKVTJORKVW TL
E798%3 GSJ AQ98 NGZK HKKS LTYSJ XT TIIYV SGXYVGQQ] !6OCGQZT KX GQ&$ )11-"& DNK
LYSIXOTSGQ ITRUQK\OX] TL XNK E798 LGROQ] OW KRUNGWOWKJ H] XNK QGVMK SYRHKV TL
K\OWXOSM WUQOIK ZGVOGSXW$ IVKGXKJ XNVTYMN KOXNKV GQXKVSGXOZK B?3 WUQOIOSM !E798%3$
E798%4$ E798%5 GSJ AQ98" TV ZOG UVTXKTQ]XOI UVTIKWWOSM !E798%3$ E798%5 GSJ
E798%6"& DNYW$ RYQXOUQK E798 OWTLTVRW [OXN JOWXOSIX VKIKUXTV GSJ K\XVGIKQQYQGV
RGXVO\%HOSJOSM UVTUKVXOKW GVK KSITJKJ H] KGIN MKSK !8KVVGVG GSJ =KVHKQ$ *((-"&
#"$"#" *')(!&
DNK LTYSJOSM RKRHKV TL XNOW MKSK LGROQ]$ &#%$!"$ OW G IVYIOGQ VKMYQGXTV TL
GSMOTMKSKWOW$ RKJOGXOSM GS GVVG] TL KSJTXNKQOGQ LYSIXOTSW WYIN GW IKQQ UVTQOLKVGXOTS$
ROMVGXOTS$ XYHYQTMKSKWOW$ QKYPTI]XK VKIVYOXRKSX GSJ ZGWIYQGV UKVRKGHOQOX]& E798%3
MKSK JTWGMK OW KWWKSXOGQ LTV STVRGQ RGRRGQOGS JKZKQTURKSX GSJ NTRKTWXGWOW$ GW
NKXKVT^]MTYW !#'%" &#%$" PSTIPTYX ROIK JOK HKX[KKS KRHV]TSOI JG] 7)) GSJ 7)*
JYK XT G JKLTVRKJ ZGWIYQGV SKX[TVP !5GVRKQOKX KX GQ&$ )11.2 8KVVGVG KX GQ&$ )11."&
;T[KZKV$ J]WLYSIXOTS OS XNK IKQQYQGV VKWUTSWK XT E798%3 IGS IGYWK UGXNTQTMOIGQ
GSMOTMKSKWOW [NOIN ITSXVOHYXKW XT[GVJW INVTSOI OSLQGRRGXTV] JOWKGWKW$ OWINGKROI
NKGVX JOWKGWK$ IGSIKV GSJ VKXOSTUGXN] !5GVRKQOKX$ *((-2 5TYQXGW KX GQ&$ *((-2
8KVVGVG GSJ =KVHKQ$ *((-"& 3QRTWX GQQ UGVKSIN]RGQ IKQQW K\UVKWW GSJ WKIVKXK
ZGVOTYW E798 QOMGSJW$ UGVXOIYQGVQ] E798%3& E798%3 IGS GIX KOXNKV OS G UGVGIVOSK
RGSSKV TS SKOMNHTYVOSM KSJTXNKQOGQ IKQQW XT VKMYQGXK E798B%RKJOGXKJ WOMSGQQOSM
GSJ GSMOTMKSKWOW$ TV OS GS GYXTIVOSK LGWNOTS$ [NOIN OW ITSWOJKVKJ KWWKSXOGQ LTV
RGOSXGOSOSM KSJTXNKQOGQ IKQQ WYVZOZGQ !>KK KX GQ&$ *((/"&
DNK &#%$!" MKSK OW TS INVTRTWTRK .U*)&+ !EOSIKSXO KX GQ&$ )11."2 XVGSWIVOUXOTS TL
XNOW MKSK QKGJW XT XNK LTVRGXOTS TL UVK%RB?3 [OXN G ITJOSM VKMOTS XNGX WUGSW
GUUVT\ORGXKQ] ), PH GSJ ITSXGOSW 0 K\TSW GSJ / OSXVTSW !BTHOSWTS GSJ CXVOSMKV$
*(()"& 3QXKVSGXOZK WUQOIOSM TL XNOW UVK%RB?3 XVGSWIVOUX QKGJW XT XNK UVTJYIXOTS TL
RYQXOUQK E798%3 OWTLTVRW !8OMYVK )&,"& DNKVK GVK GX QKGWX / UVT%GSMOTMKSOI OWTLTVRW




5JHURF '%(% A465 JN SJTU PROTFJN STRUDTURFS% GXQQ^] P]S bcXRZ SXPVaP\b
ST_XRcX]V cWT bcadRcdaT ^U aTRT_c^a Q^d]S !5" K9<;%5 !E86 XS2 ,@OC"$ !6"
K9<;%6 !E86 XS2 *M57"$ !7" K9<;%7 !E86 XS2 *M)L"$ !8" K9<;%8
!E86 XS2 *MK/" P]S !9" E[<; !E68 XS2 )GK."& ;XVdaT P]S [TVT]S PSP_cTS
Ua^\ H\XcW Tc P[& !*()-"&
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5JHURF '%)% A465= RFDFPTOR TYROSJNF KJNBSF SUCGBMJLY& HRWT\PcXR
X[[dbcaPcX]V X]cTaPRcX]V K9<; [XVP]Sb Pbb^RXPcTS fXcW TPRW K9<;G& J_^]
K9<; [XVP]S QX]SX]V$ >V%[XZT S^\PX]b RP] \TSXPcT UdacWTa X]cTaPRcX^]
QTcfTT] K9<;G \^]^\Tab c^ _a^\^cT R^\_[Tg PbbT\Q[h& FdTbcX^]
\PaZ !4" ST_XRcb STQPcTS X]cTaPRcX^]& ;XVdaT P]S [TVT]S PSP_cTS Ua^\
H\XcW Tc P[& !*()-"&
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QT (&, THULGWHU !D LUQIQTOU0 6LJWTH '%*"% 5DFK C576$1 LUQIQTO FQPVDLPU HZQPU '$+
YKLFK HPFQGH VKH ULJPDN UHSWHPFH !HZQP '"# DP >$VHTOLPWU GLOHTLUDVLQP GQODLP
!HZQP ("# C576@'$ELPGLPJ THJLQP# >$JN[FQU[NDVLQP ULVHU !HZQP )"# D C576@($
ELPGLPJ ULVH !HZQP *" DPG D RNDUOLP FNHDXDJH ULVH !HZQP +"% CDTLDENH LPFNWULQP QI
HZQPU ,D# ,E# -D DPG -E YKLFK HPFQGH VKH KHRDTLP$ELPGLPJ GQODLP !824" NDTJHN[
THUQNXHU VKH LGHPVLV[ QI HDFK C576$1 LUQIQTO !6LJWTH '%*"% 5ZQP ,D LU GQOLPDVHG E[
EDULF DOLPQ DFLGU DPG DFVU DU D GLTHFV LPKLELVQT QI C576$1 DFVLXLV[ E[ LPVHTIHTLPJ YLVK
C576@($C576$1 ELPGLPJ !;LD HV DN%# (&&'"# LUQIQTOU YKLFK FQPVDLP HZQP ,D !L%H%
C576$1'*+ DPG C576$1'./" DTH YHDMHT FKHOQVDFVLF F[VQMLPHU DPG OLVQJHPU !?NQWHV
HV DN%# '//-0 =HH HV DN%# (&'&"% 9P DGGLVLQP VQ JHPHTDVLPJ LUQIQTOU VKDV GLIIHT LP NHPJVK
DPG GQODLP FQORQULVLQP# VKH RTH$O@>1 URNLFLPJ ODFKLPHT[ FDP DNUQ JLXH TLUH VQ DV
NHDUV + DPVL$DPJLQJHPLF LUQIQTOU QI '('# '*+# ',+# '.) DPG './ THULGWHU LP NHPJVK
!6LJWTH '%*"%
8QYHXHT# VKH RK[ULQNQJLFDN HZLUVHPFH QI VKHUH DPVL$DPJLQJHPLF LUQIQTOU KDU EHHP
KLJKN[ GHEDVHG !8DTTLU HV DN%# (&'("% BKLU JHPHTDVLQP QI VKHUH DPVL$DPJLQJHPLF
LUQIQTOU QFFWTU GWH VQ VYQ URNLFH ULVH UHNHFVLQP HXHPVU# VHTOHG RTQZLODN URNLFH ULVH
UHNHFVLQP !?AA" DPG GLUVDN URNLFH ULVH UHNHFVLQP !4AA"% BKHUH UHNHFVLQP HXHPVU
GHVHTOLPH VKH VHTOLPDN UHSWHPFH QI , DOLPQ DFLGU !HZQP ."# PDOHN[ HLVKHT VKH RTQ$
DPJLQJHPLF UHSWHPFH 34<?@@ !HZQP .D" QT VKH DPVL$DPJLQJHPLF UHSWHPFH A=B@<4
!HZQP .E0 6LJWTH '%*" !8DTRHT DPG 2DVHU# (&&."% BKH FKDPJH LP FDTEQZ[N\VHTOLPDN
DOLPQ DFLG UHSWHPFH EHVYHHP C576$1',+D DPG C576$1',+E KDU D VTHOHPGQWU HIIHFV
QP VKH UVTWFVWTH DPG IWPFVLQP QI C576$1% C576$1',+D FDP ELPG VQ C576@( DPG
>HWTQRLNLP '# YKLFK THUWNVU LP D FQPIQTODVLQPDN FKDPJH QI C576@( NHDGLPJ VQ
LPVHTPDN TQVDVLQP DPG DWVQRKQURKQT[NDVLQP QI LVU LPVTDFHNNWNDT GQODLP# VKWU LPGWFLPJ
UHXHTDN ULJPDNNLPJ QWVRWVU% 8QYHXHT# DNVKQWJK C576$1',+E ELPGU VQ C576@( YLVK VKH
UDOH DIILPLV[ DU C576$1',+D# LV HNLFLVU LPUWIILFLHPV VQTULQPDN TQVDVLQP# YKLFK THUWNVU LP
TDRLG FNQULPJ QI VKH C576@($1B? ELPGLPJ ULVH DPG THFHRVQT LPDFVLXDVLQP0 KHPFH VKLU
RTQGWFHU YHDM QT VTDPULHPV GQYPUVTHDO LPVTDFHNNWNDT ULJPDNNLPJ QWVRWVU% 1GGLVLQPDNN[#
C576$1',+E FDPPQV ELPG >HWTQRLNLP ' DU VKH EDULF 3$VHTOLPDN DOLPQ DFLGU !EHNLHXHG
VQ EH THURQPULENH LP C576$1$>@?' LPVHTDFVLQPU" DTH UWEUVLVWVHG IQT D GLIIHTHPV
UHSWHPFH% BKHTHIQTH D FQOELPDVLQP QI YHDM THFHRVQT DFVLXDVLQP# NDFM QI >HWTQRLNLP '
FQ$ULJPDNNLPJ DPG FQORHVLPJ IQT ELPGLPJ ULVHU YLVK LVU RTQ$DPJLQJHPLF RDTVPHT OD[
FQPVTLEWVH VQ LVU DPVL$DPJLQJHPLF RTQRHTVLHU !8DTRHT DPG 2DVHU# (&&.0 <DYDOWTD HV
DN%# (&&."% 6WTVKHTOQTH# DU C576$1 WUWDNN[ IWPFVLQPU DU D KQOQGLOHT# VKHTH LU D
VKHQTHVLFDN RQUULELNLV[ QI KHVHTQGLOHTU# VKLU RKHPQOHPQP YQWNG DNNQY IQT LPFTHDUHG
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5JHURF '%*% A465$0 SPLJDF JSOGORMS BNE FXON BRRBNHFMFNT% K9<;%5
Xb^U^a\b PaT \PST d_ Ua^\ 0 Tg^]b P]S P[cTa]PcXeT b_[XRX]V ^U cWTbT
Tg^]b VXeT aXbT c^ Pc [TPbc / _a^%P]VX^VT]XR !P Xb^U^a\b" P]S - P]cX%
P]VX^VT]XR !Q Xb^U^a\b"& .Pj X]SXRPcTb cad]RPcTS U^a\ ^U Tg^] .P& K9<;%
5),0 Xb VT]TaPcTS Qh cad]RPcX^] SdT c^ _aT\PcdaT bc^_ R^S^] !hT[[^f"&
K9<;$ ePbRd[Pa T]S^cWT[XP[ Va^fcW UPRc^a3 K9<;G$ ePbRd[Pa T]S^cWT[XP[
Va^fcW UPRc^a aTRT_c^a cha^bX]T ZX]PbT& ;XVdaT P]S [TVT]S PSP_cTS Ua^\
;TPa][Th #% "$! !*()+"&
! " # $ % &) &* ' ()
! " # $ % &) &* ' ()
$'($
'+-'
b[l[bi e\ Yecfb[n_jo _d h[]kbWj_d] Wd]_e][d[i_i %DWhf[h WdZ >Wj[i) /--5&+
@emdh[]kbWj_ed e\ RACB*=.32X [nfh[ii_ed fhecej[i j^[ im_jY^_d] e\ [dZej^[b_Wb
Y[bbi jemWhZi W fhe*Wd]_e][d_Y f^[dejof[+ P^_i sim_jY^t _i WiieY_Wj[Z m_j^ ckbj_fb[
Z_i[Wi[i _dYbkZ_d] Z_WX[j_Y h[j_defWj^o %L[hh_d [j Wb+) /--2& WdZ i[l[hWb WZkbj
[f_j^[b_Wb YWdY[hi %RWh[o [j Wb+) /--5&+ ?edl[hi[bo) RACB*=.32X kfh[]kbWj_ed _d
fWj_[dji m_j^ ioij[c_Y iYb[hei_i h[ikbji _d _cfW_h[Z Wd]_e][d[i_i WdZ h[ZkY[Z
lWiYkbWh h[fW_h %IWd[jj_ [j Wb+) /-.-&+
+(/(,( JaP]bRaX_cX^]P[ aTVd[PcX^] ^U L;=<'6
P^[ eno][d YedY[djhWj_ed m_j^_d Y[bbi fbWoi W YhkY_Wb heb[ _d h[]kbWj_d] j^[
[nfh[ii_ed e\ ^kdZh[Zi e\ ][d[i+ @kh_d] f[h_eZi e\ ^ofen_W %." eh b[ii K/ b[l[bi&)
j^[ [nfh[ii_ed e\ cWdo fhej[_di ikY^ Wi ]bkYei[ jhWdifehj[hi) ]boYeboj_Y [dpoc[i)
[hoj^hefe_[j_d WdZ RACBi _dYh[Wi[i+ Pe][j^[h j^[i[ fhej[_di fheZkY[ Wd WZWfj_l[
h[ifedi[ je ^ofen_W+ P^_i eYYkhi Xo Wk]c[dj_d] Y[bbkbWh =PL,K/ b[l[bi %l_W
WYj_lWj_d] =PL*iodj^[i_i_d] fWj^mWoi& WdZ h[Z XbeeZ Y[bb Yekdj %l_W _dYh[Wi_d]
XbeeZ ikffbo l_W RACB*c[Z_Wj[Z Wd]_e][d[i_i& %Neiaeia_) /--4&+ P^[ cW_d
h[]kbWjeho [b[c[dj _d j^_i fheY[ii _i j^[ jhWdiYh_fj_ed \WYjeh) ^ofen_W*_dZkY_Xb[
\WYjeh*. %DEB*.&+ DEB*. _i W ^[j[heZ_c[h_Y dkYb[Wh jhWdiYh_fj_ed \WYjeh m^_Y^ cWa[i W
l_jWb Yedjh_Xkj_ed je d[elWiYkbWh_iWj_ed _d mekdZ ^[Wb_d] WdZ Z_i[Wi[i) l_W
ceZkbWj_d] j^[ [nfh[ii_ed e\ i[l[hWb jWh][j ][d[i %_dYbkZ_d] RACB*=&+ P^[i[ ][d[
fheZkYji h[]kbWj[ [dZej^[b_Wb Y[bb fheb_\[hWj_ed WdZ c_]hWj_ed) c_Yhel[ii[b jed[)
lWiYkbWh h[ceZ[bb_d] WdZ fheWd]_e][d_Y co[be_Z Y[bb h[Yhk_jc[dj %AlWdi [j Wb+)
/-..8 KbWZ_fkfe [j Wb+) /-..&+
DEBi Wh[ cWij[h h[]kbWjeho jhWdiYh_fj_ed \WYjehi) m_j^ ceh[ j^Wd .-- ademd jWh][j
HFNFS"#=LBEJPUPO"FT"BL'%"*())$'"?IF"785&)"IFTFROEJMFR"DOMPROMJSFS"OG"TIF"785&)\"
BNE" 785&)]" SUCUNJTS'" 785&)]" JS" DONSTJTUTJVFLY" FXPRFSSFE" JN" DFLLS/" IOWFVFR" 785&)\"
b[l[bi Wh[ h[]kbWj[Z _d Wd eno][d*Z[f[dZ[dj cWdd[h+ QdZ[h dehcen_W
%f^oi_ebe]_YWb b[l[bi e\ 0*2" K/& W fhebob ^oZhenobWi[ ZecW_d [dpoc[ %LD@&
IYEROXYLBTFS" 785&)\"BT" TWO" DRJTJDBL" PROLJNF" RFSJEUFS%" GORMJNH"B" CJNEJNH" SJTF" GOR" TIF"
led D_ff[b*H_dZ[Wk \WYjeh %RDH&+ RDH _i W Yecfed[dj e\ j^[ A0 kX_gk_j_d b_]Wi[
DOMPLFX%" TIUS" CJNEJNH" OG" 785&)\" " CY" " A7;" TBRHFTS" JT" GOR" PROTFBSOMBL" EFHRBEBTJON"
#8VBN"FT"BL'%"*(()$'"785&)\"EFHRBEBTJON"JNIJCJTS"785&)"GUNDTJON"BNE"SUCSFQUFNT"HFNF"
jhWdiYh_fj_ed+ ?edl[hi[bo) Zkh_d] f[h_eZi e\ ^ofen_W LD@ WYj_l_jo X[Yec[i
DOMPROMJSFE" WIJDI" PRFVFNTS" JT" GROM" IYEROXYLBTJNH" 785&)\'" 785&)\" JS" TIFN" GRFF" TO"
TRBNSLODBTF"TO"TIF"NUDLFUS"BNE"GORM"B"IFTFROEJMFR"WJTI"785&)]'"?IJS"785&)\&785&)]"
^[j[heZ_c[h j^[d X_dZi je j^[ ^ofen_W*h[ifedi_l[ [b[c[dj %DNA& fhecej_d]
!#%!
WUEQVGUMSWMRQEO XSUIKXOEWMRQ RJ MWV WEUKIW KIQIV# VXGL EV C576$1 !5YEQV IW EO%#
)'(("% 9Q EHHMWMRQ WR SURO\O UIVMHXIV# EVSEUEKMQ\O UIVMHXIV LEYI EOVR FIIQ MPSOMGEWIH
5E"5"@95AE"B;">A57F>H5F>A<"01/&)K'"4A89D"ABD@BI>5%""5A"5EC5D5<>A9"D9E>8G9"#2+(*$"
?B75F98" >A" F=9" FD5AE57F>H5F>BA" 8B@5>A" #3,.&-$" B;" 01/&)K" >E" =J8DBIJ?5F98" 6J" F=9"
L\HUR[\OEVI JEGWRU MQLMFMWMQK 896$( !698$(" !=ELRQ IW EO%# )''("% ALMV L\HUR[\OEWMRQ
SUIYIQWV WLI FMQHMQK RJ GR$EGWMYEWRUV 32? EQH ?*''# ZLMGL XQHIU L\SR[MG
GRQHMWMRQV SURPRWI KIQI WUEQVGUMSWMRQ YME EGIW\OEWMQK O\VMQI UIVMHXIV ZMWLMQ
LMVWRQIV% 8MVWRQI O\VMQI EGIW\OEWMRQ ZIENIQV WLI EVVRGMEWMRQ ZMWL 4>1# KMYMQK 896$(
FIWWIU EGGIVV WR FMQH 8@5V !<EQHR IW EO%# )'')"% ALXV# WLI R[\KIQ$VIQVMQK EFMOMW\ RJ
WLMV V\VWIP MV WMKLWO\ OMQNIH WR WLI ?84 IQ]\PI EGWMYMW\ !2IUUE IW EO%# )''*"%
ALI XQJROHIH SURWIMQ UIVSRQVI !B?@" SEWLZE\ MV EGWMYEWIH ZLIQ QRUPEO
LRPIRVWEVMV RJ WLI IQHRSOEVPMG UIWMGXOXP !5@" MV HMVUXSWIH HXI WR GLEQKIV MQ WLI
I[WUEGIOOXOEU IQYMURQPIQW !I%K% L\SR[ME"% ALI B?@ MV E G\WRSURWIGWMYI PXOWM$
GRPSRQIQW VMKQEO WUEQVHXGWMRQ SEWLZE\# ZLMGL VIUYIV WR UIHXGI WLI EHYIUVI IJJIGWV
RJ EGGXPXOEWIH XQJROHIH SURWIMQV% ALMV MV PIHMEWIH F\ UIKXOEWMQK WLI OIYIOV RJ
PROIGXOEU GLESIURQIV# HRZQUIKXOEWMQK QIZ SURWIMQ V\QWLIVMV EQH MQGUIEVMQK WLI
HIKUEHEWMYI GESEGMW\ RJ WLI GIOO !?IUIMUE IW EO%# )'('"% 9Q PEPPEOMEQ GIOOV# WLI B?@
SEWLZE\ MV UIKXOEWIH F\ WLUII WUEQVPIPFUEQI SURWIMQV WLEW ^VIQVI_ 5@ VWUIVV/
QEPIO\ 9UI$(# ?5@; EQH 1A6, !?IUIMUE IW EO%# )'('"% 9UI$( MV EQ 5@ ORGEOMVIH
WUEQVPIPFUEQI SURWIMQ# ZLMGL XSRQ VIQVMQK 5@ VWUIVV MV WUEQV$SLRVSLRU\OEWIH EQH
MWV IQHRQXGOIEVI HRPEMQ FIGRPIV EGWMYEWIH% 9UI$( EGWMYEWMRQ UIVXOWV MQ WLI I[GOXVMRQ
RJ E VSIGMJMG VITXIQGI !), FEVIV" JURP WLI D$FR[ FMQHMQK SURWIMQ SUI$P@>1
WUEQVGUMSW !<II IW EO%# )''*"% ALMV P@>1 JUEPIVLMJW QRZ IQGRHIV E JXQGWMRQEO D2?$(
WUEQVGUMSWMRQ JEGWRU ZLMGL VWMPXOEWIV WUEQVGUMSWMRQ RJ YEUMRXV UIVMHIQW 5@ SURWIMQV
ZLMGL EVVMVW MQ WLI HIKUEHEWMRQ RU JROHMQK RJ HIJIGWMYI SURWIMQV !<II IW EO%# )''*"%
D2?$( LEV FIIQ VLRZQ WR FMQH WR WZR UIKMRQV RJ WLI C576$1 SURPRWIU !?IUIMUE IW
EO%# )'('" OIEHMQK WR IOIYEWIH OIYIOV RJ C576$1%
#"&"$" +(*)!' -1/,/0.1
=XOWMSOI VWXHMIV LEYI VLRZQ WLEW C576$1 MVRJRUPV HMJJIUIQWMEOO\ UIKXOEWI IQHRWLIOMEO
GIOO UIVSRQVIV &' +&*)(# ZMWL PRVW VWXHMIV MQ EKUIIPIQW WLEW C576$1(,+ SURHXGIV WLI
KUIEWIVW IJJIGW MQ PRVW MQVWEQGIV !;EZEPXUE IW EO%# )''.0 ?EQ IW EO%# )''-"%
1HHMWMRQEOO\ WLIMU MQHMYMHXEO SURSIUWMIV &' +&+( LEYI FIIQ MQYIVWMKEWIH XVMQK 3UI$
<R[? WIGLQRORK\% ALI SLIQRW\SMG YEVGXOEU HIJIGWV ZMWQIVVIH EUI HISIQHIQW RQ
ZLMGL C576$1 MVRJRUPV EUI HISOIWIH% 6RU MQVWEQGI FORRH YIVVIOV LEYI EQ
XQQEWXUEOO\ OEUKI HMEPIWIU EQH VXJJIU JURP L\SRFUEQGLMQK MQ %"$#!()'&()' PMGI
#%&#
"RNHJ TSQ^ J]UWJXXNSL C687%2)*(1 C687%2)*) NS MZRFSX#$ \MJWJFX NS %"$#!
)//')//
"RNHJ TSQ^ J]UWJXXNSL C687%2)//1 C687%2)/0 NS MZRFSX# GQTTI [JXXJQX FUUJFW
XUNSIQJ%QNPJ FSI XZKKJW KWTR NWWJLZQFW GWFSHMNSL "@ZMWGJWL JY FQ&$ *((*#&
4TSYWFXYNSLQ^$ %"$#!).,')., RNHJ \MNHM TSQ^ J]UWJXX C687%2)., "C687%2).- NS
MZRFS# J]MNGNY F WJQFYN[JQ^ STWRFQ [FXHZQFW UMJSTY^UJ "@ZMWGJWL JY FQ&$ *((*#&
;SYWNLZNSLQ^$ GTYM YMJ RTWUMTQTLNHFQ FSI GWFSHMNSL IJKJHYX FXXTHNFYJI \NYM
C6872)*(')*( FSI C6872)//')// RNHJ FWJ WJHT[JWJI NS RNHJ J]UWJXXNSL GTYM C687%
2)*( FSI C687%2)// "%"$#!
)*(')// RNHJ# "@ZMWGJWL JY FQ&$ *((*#& BMNX IFYF XMT\X
YMFY GTYM INKKZXNGQJ "C687%2)*(# FSI RFYWN] GNSINSL "C687%2)//# NXTKTWRX FHY FX
XUFYNFQ HZJX YT LZNIJ YMJ IJ[JQTUNSL GQTTI [JXXJQ1 GTYM TK \MNHM FWJ WJVZNWJI KTW
STWRFQ MJFQYM^ [FXHZQTLJSJXNX "@ZMWGJWL JY FQ&$ *((*1 9FNLM$ *((/#&
2XNIJ KWTR [FXHZQFW IJKJHYX$ YMJXJ RNHJ FQXT XZKKJW KWTR F RZQYNYZIJ TK TYMJW
UWTGQJRX$ NSHQZINSL NWWJLZQFW TWLFS IJ[JQTURJSY& %"$#!)*(')*( RNHJ T[JWJ]UWJXX
C687%2)*( NS HTRUFWNXTS YT \NQI Y^UJ RNHJ FSI XYNRZQFYJ JSTZLM [FXHZQTLJSJXNX YT
XZW[N[J ZSYNQ GNWYM& 9T\J[JW$ YMJXJ RNHJ MF[J RZQYNUQJ TWLFS X^XYJR IJKJHYX
FKKJHYNSL YMJ MJFWY "4FWRJQNJY JY FQ&$ )000#$ GTSJ "EJQ_JW JY FQ&$ *((*1 =FJX JY FQ&$
*((*#$ WJYNSF "AYFQRFSX JY FQ&$ *((*# FSI QZSL ">L JY FQ&$ *(()#& 5ZJ YT YMNX FWWF^ TK
IJKJHYX `00&-! TK %"$#!)*(')*( RNHJ INJ `* \JJPX FKYJW GNWYM$ IZJ YT NSKJWNTW HFWINFH
KZSHYNTS "4FWRJQNJY JY FQ&$ )000#& %"$#!)//')// RNHJ MF[J XJW[J IJKJHYX NS FTWYNH FWHM
WJRTIJQQNSL QJFINSL YT `-(! UWJSFYFQ RTWYFQNY^& BMTXJ \MNHM XZW[N[J ZSYNQ GNWYM MF[J
IJKJHYN[J FWYJW^ IJ[JQTURJSY FSI XZKKJW KWTR I\FWKNXR "=FJX JY FQ&$ *((,1 AYFQRFSX
JY FQ&$ *((*#& 4TSYWFXYNSLQ^$ %"$#!).,')., RNHJ MF[J WJQFYN[JQ^ STWRFQ UMJSTY^UJX
"AYFQRFSX JY FQ&$ *((*#& 2LFNS$ RNHJ \MNHM J]UWJXX GTYM C687%2)*( FSI C687%2)//
"%"$#!)*(')// RNHJ# FQTSJ$ FX TUUTXJI YT %"$#!)*(')*( TW %"$#!)//')// RNHJ FQTSJ$
FQXT XMT\ ST INXHJWSNGQJ UMJSTY^UNH INKKJWJSHJX "@ZMWGJWL JY FQ&$ *((*#&
%$'$ ,-;.=5-9 06/7<3054-5 297><3 1-.<79 90.08<79; !,(*)+;"
CFXHZQFW JSITYMJQNFQ LWT\YM KFHYTW WJHJUYTWX "C687@X# FWJ F KFRNQ^ TK HQFXX C
RJRGWFSJ GTZSI WJHJUYTW Y^WTXNSJ PNSFXJX "@B<X# HTRUWNXNSL C687@)$ C687@*
FSI C687@+& BMJXJ C687@X FWJ XYWZHYZWFQQ^ XNRNQFW FSI HTRUWNXJ TK FS
J]YWFHJQQZQFW QNLFSI%GNSINSL ITRFNS$ F YWFSXRJRGWFSJ ITRFNS$ F OZ]YFRJRGWFSJ
ITRFNS$ F XUQNY Y^WTXNSJ PNSFXJ ITRFNS FSI F 4%YJWRNSFQ YFNQ "7NLZWJ )&+#& C687X
GNSI YT YMJ J]YWFHJQQZQFW ITRFNS TK C687@X FSI HFS FQXT WJHWZNY FIINYNTSFQ HJQQ
XZWKFHJ%J]UWJXXJI HT%WJHJUYTWX N&J& >JZWTUNQNSX ">@?) FSI >@?*#$ MJUFWNS
XZQUMFYJ LQ^HTUWTYJNSX "9A?8X#$ NSYJLWNSX FSI JUMWNS 3* "8WZSJ\FQI JY FQ&$ *()(1
AF\FRNUMFP JY FQ&$ *()(1 EFHMFW^ JY FQ&$ *((01 <THM FSI 4QFJXXTS%DJQXM$ *()*#&
!#$!
>TY GQQ RKRHKWX TL YNK E687 LGROQ^ HOSJ KGIN TL YNK E687AX# E687$3 GSJ @;87
XUKIOLOIGQQ^ HOSJ E687A( \NOQXY E687$2 HOSJX HTYN E687A( GSJ E687A) !6WWOIT
KY GQ%# )''+1 ?QTLXXTS KY GQ%# (00/"# \NKWKGX# YNK STS$NZRGS XYWZIYZWGQQ^ WKQGYKJ
E687$6 GSJ E687$7 HOSJ K]IQZXO[KQ^ YT E687A) !FOXK KY GQ%# )''*"% 7OSGQQ^#
E687$4 GSJ E687$5 HOSJ E687A)# E687A* GSJ IT$WKIKUYTW >A@) !CGPGNGXNO
GSJ BNOHZ^G# )'',"% 2QYNTZMN GQQ E687$2 OXTLTWRX HOSJ E687A)# JOXYOSIY XUQOIK
[GWOGSYX TL E687$2 IGS LTWR XUKIOLOI WKIKUYTW&IT$WKIKUYTW ITRUQK]KX% E687$2(-,
GSJ E687$2(/0 HOSJ YT 9B@8X GSJ >A@(# NT\K[KW# E687$2()( JTKX STY HOSJ KOYNKW
TL YNKXK IT$WKIKUYTWX% CNK GLLOSOY^ TL E687$2 LTW 9B@8X OSLQZKSIKX YNKOW
K]YWGIKQQZQGW RGYWO] HOSJOSM UWTUKWYOKXR# \NOIN WKMZQGYKX E687A XOMSGQQOSM !<TIN KY
GQ%# )'(("% E687$2 HOSJOSM YT >A@( OX STY YNTZMNY YT JOWKIYQ^ XYORZQGYKJ XOMSGQ
YWGSXJZIYOTS HZY WGYNKW >A@( UWKXKSYX HTZSJ$E687$2 YT E687A) !KOYNKW OS *+. TW
/-),."# YNZX XKQKIYO[KQ^ KSNGSIOSM E687A)$E687$2 ITRUQK] XOMSGQ YWGSXJZIYOTS
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E687A$E687$2 HOSJOSM WKMZQGYKX G \NTQK GWWG^ TL KSJTYNKQOGQ IKQQ WKXUTSXKX GSJ
TIIZWX [OG KOYNKW QOMGSJ UWKXKSYGYOTS LWTR IT$WKIKUYTWX TW LWTR LWKKQ^ JOLLZXOHQK
E687% DUTS E687 HOSJOSM YT YNK RTSTRKWOI E687A >$YKWROSGQ K]YWGIKQQZQGW
JTRGOS# E687A RTSTRKWX ZSJKWMT JORKWOXGYOTS \NOIN QKGJX YT G ITSLTWRGYOTSGQ
INGSMK \OYNOS YNK WKIKUYTW`X POSGXK JTRGOS% CNOX ITSLTWRGYOTSGQ INGSMK QKGJX YT
YNK K]UTXZWK TL GS 2C@ HOSJOSM XOYK# WKXZQYOSM OS XZHXKVZKSY YWGSX$
GZYTUNTXUNTW^QGYOTS TL [GWOTZX PK^ Y^WTXOSK WKXOJZKX \OYNOS YNKOW IGWHT]^$UWT]ORGQ
POSGXK JTRGOSX !>OQXXTS KY GQ%# )'('1 BYZYYLKQJ GSJ 3GQQRKW$9TLKW# )''0"% E687
WKIKUYTW GIYO[GYOTS OX YOMNYQ^ WKMZQGYKJ YNWTZMN WKIKUYTW OSYKWSGQOXGYOTS# JKMWGJGYOTS
GSJ [OG JKUNTXUNTW^QGYOTS H^ UWTYKOS Y^WTXOSK UNTXUNGYGXKX !@C@X"1 XZIN GX
E6@C@ ![GXIZQGW KSJTYNKQOGQ @C@" GSJ @C@(3 !3WZSX KY GQ%# )''01 <GUUKWY KY GQ%#
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CNK ("$#&! !#%'!" MKSK# QTIGYKJ TS NZRGS INWTRTXTRK (*V()# ITSYGOSX *'
K]TSX KSITJOSM GS KXYORGYKJ (,( P5G RKRHWGSK$HTZSJ WKIKUYTW \NOIN ZSJKWMTKX
UTXY$YWGSXQGYOTSGQ RTJOLOIGYOTSX YT UWTJZIK G _(/' P5G RGYZWK MQ^ITUWTYKOS !<KSJGQQ
GSJ CNTRGX# (00*1 5K[WOKX KY GQ%# (00)"% E687A( HOSJX E687$2# E687$3 GSJ
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Q[WNWZU "[9T\%)3 [F8;9B)# WN c))( S7I "<M M\ IT&$ )111#& CWT]JTM F8;9B)
KWUXZQ[M[ WN \PM QUU]VWOTWJ]TQV%TQSM LWUIQV[ )%. XZM[MV\ _Q\PQV UI\]ZM F8;9B)$
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<G6*$ Va^fcW UPRc^a aTRT_c^a%Q^d]S _a^cTX] *3 ?5@$ ?P]db ZX]PbT3 C;5I$
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f^eif^ehobWj_ed _i b_]WdZ*Z[f[dZ[dj _+[+ U.0-6 f^eif^ehobWj_ed _i if[Y_\_Y je LbCB*
ij_ckbWj_ed WdZ h[ikbji _d ikXi[gk[dj WYj_lWj_ed e\ Zemdijh[Wc =aj %=kj_[he [j Wb+)
/--0&+ RACBN.*c[Z_Wj[Z i_]dWb jhWdiZkYj_ed %B_]kh[ .+2& _i _cfb_YWj[Z _d
[dZej^[b_Wb Y[bb c_]hWj_ed WdZ WYj_d h[*eh]Wd_iWj_ed l_W h[]kbWj_d] N=?G. %h[Y[fjeh
\eh WYj_lWj[Z ?*a_dWi[ .& WYj_lWj_ed %SWd] [j Wb+) /-..&+ RACBN.*c[Z_Wj[Z
LE0G,=aj WYj_lWj_ed _i b_da[Z je [dZej^[b_Wb Y[bb Z_\\[h[dj_Wj_ed WdZ ikijW_d_d]
Wd]_e][d[i_i %?W_ [j Wb+) /--0&+ RACBN. Wbie c[Z_Wj[i ej^[h i_]dWbb_d]
jhWdiZkYj_ed fWj^mWoi _dYbkZ_d]) LH?'. l_W h[Yhk_j_d] _j edje fU..36 WdZ fU461
[f_jef[i m_j^_d j^[ YojefbWic_Y ZecW_d e\ WYj_lWj[Z RACBN.+ =ZZ_j_edWbbo) WYj_lWj[Z
RACBN. YWd Wbie h[Yhk_j ]hemj^*\WYjeh*h[Y[fjeh XekdZ fhej[_d / %ChX/& WdZ OD/*
ZecW_d*YedjW_d_d] fhej[_d johei_d[ f^eif^WjWi[ / %ODL*/& \WYjehi %Neiaeia_) /--48
?kdd_d]^Wc [j Wb+) .6648 Eje [j Wb+) .665&+ P^ki) Zk[ je _ji YedjhWij_d] \kdYj_edi)
RACBN. ^Wi j^[ fej[dj_Wb je fei_j_l[bo eh d[]Wj_l[bo _d\bk[dY[ KL TU[U XbeeZ l[ii[b
]hemj^) kdZ[h lWho_d] X_ebe]_YWb YedZ_j_edi+ Okhfh_i_d]bo) c_Y[ [nfh[ii_d] johei_d[
a_dWi[*Z[WZ RACBN. %PG*,*& ckjWdji Wh[ l_WXb[ WdZ [n^_X_j dehcWb Z[l[befc[djWb
XbeeZ l[ii[b \ehcWj_ed8 o[j j^[i[ c_Y[ ^Wl[ Z[\[Yj_l[ RACB*=*c[Z_Wj[Z
cWYhef^W][ c_]hWj_ed %O^_XkoW) /-.1&+ ?edi[gk[djbo) _ji fh[Y_i[ i_]dWbb_d] heb[ _d
h[]kbWj_d] [dZej^[b_Wb Y[bb \kdYj_ed _i Z_ifkj[Z+ Dem[l[h) W ckbj_jkZ[ e\ ijkZ_[i ^Wl[
Z[cedijhWj[Z j^Wj RACBN. a_dWi[ WYj_l_jo _i h[gk_h[Z \eh Wd]_e][d[i_i Zkh_d])
jkcekh c[jWijWi_i) _d\bWccWjeho Z_i[Wi[i) ijhea[) b_l[h h[fW_h WdZ kbY[h ^[Wb_d]
%O^_XkoW) /-.1&+ P^[h[\eh[) Z[if_j[ _ji bem[h[Z johei_d[ a_dWi[ WYj_l_jo) RACBN.*
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P^[ RACBN.*if[Y_\_Y b_]WdZi RACB*> WdZ LbCB ^Wl[ m_Z[bo Z_\\[h[dj fhef[hj_[i7 _j
_i feii_Xb[ j^Wj RACBN.*c[Z_Wj[Z [\\[Yji ed Y[bb \kdYj_ed Wh[ h[]kbWj[Z l_W Ye*
h[Y[fjeh X_dZ_d] eh j^hek]^ Y[bb*if[Y_\_Y i_]dWb jhWdiZkYj_ed %GeY^ WdZ ?bW[iied*
S[bi^) /-./&+ RACB*>*ij_ckbWj[Z [dZej^[b_Wb Y[bb \Wjjo WY_Z kfjWa[ _i YhkY_Wb _d
eh]Wdi m^_Y^ [nf[h_[dY[ ^_]^ c[jWXeb_Y ijh[ii %ikY^ Wi j^[ ^[Whj& WdZ h[gk_h[i
Xej^ RACBN. WdZ JNL. WYj_lWj_ed %DW]X[h] [j Wb+) /-.-&+ =ZZ_j_edWbbo) RACB*>
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6MVWX MWSPEXIH MR (00(# ZEWGYPEV IRHSXLIPMEP KVS[XL JEGXSV VIGITXSV ) !C576@)1
;MREWI$MRWIVX HSQEMR VIGITXSV !;4@"1 JSIXEP PMZIV OMREWI !6PO"$(" MW E GPEWW C
VIGITXSV X]VSWMRI OMREWI !@B;" [LMGL FMRHW XS E JEQMP] SJ ZEWGYPEV IRHSXLIPMEP
KVS[XL JEGXSVW !C576W" !BIVQER IX EP%# (00("% 8YQER C576@) MW _(*,- VIWMHYIW
MR PIRKXL ERH GSRWMWXW SJ ER I\XVEGIPPYPEV HSQEMR GSQTSWMRK SJ WIZIR
MQQYRSKPSFYPMR !9K"$PMOI HSQEMRW# E WLSVX XVERWQIQFVERI HSQEMR ERH E WTPMX
X]VSWMRI OMREWI HSQEMR !8SPQIW IX EP%# )''."% >VMSV XS PMKERH EGXMZEXMSR# MQQEXYVI
C576@) !_(,' O4E" QYWX YRHIVKS =$PMROIH KP]GSW]PEXMSR EPSRK XLI WIGVIXSV]
TEXL[E] XS TVSHYGI E QEXYVI KP]GSTVSXIMR [MXL ER ETTVS\MQEXI QEWW SJ )''$)*'
O4E !DEPXIRFIVKIV IX EP%# (00+1 ;SGL ERH 3PEIWWSR$DIPWL# )'()"% BLMW TVSGIWW MW
IWWIRXMEP XS IRWYVI IJJMGMIRX PMKERH$WXMQYPEXIH C576@) XVERW$EYXSTLSWTLSV]PEXMSR
!BEOELEWLM ERH ALMFY]E# (00."% 3SRXVEWXMRKP] ERH YRPMOI C576@(# XLI I\TVIWWMSR
SJ C576@) MW QSWXP] VIWXVMGXIH XS ZEWGYPEV IRHSXLIPMEP GIPPW ERH XLIMV IQFV]SRMG
TVIGYVWSVW !<MPPEYIV IX EP%# (00*"% 8S[IZIV# C576@) MW EPWS I\TVIWWIH MR SXLIV GIPP
X]TIW WYGL EW RIYVSRW ERH MQQYRI GIPPW !>SRREQFEPEQ ERH 2PFIVKLMRE# )'((1
2HLEQ ERH 3SSQFIV# )''0"% AMQMPEVP] XS C576@(# EPXIVREXMZI WTPMGMRK GER KIRIVEXI
E WSPYFPI JSVQ SJ C576@) !WC576@)" [LMGL MW TVIWIRX MR QYPXMTPI XMWWYIW MRGPYHMRK
XLI LIEVX# WTPIIR# WOMR# SZEV] ERH OMHRI]# EW [IPP EW MR XLI GMVGYPEXMRK TPEWQE
!2PFYUYIVUYI IX EP%# )''0"% BLI '#%$&! KIRI MW IWWIRXMEP JSV LIEPXL] QEQQEPMER
HIZIPSTQIRX EW LSQS^]KSYW '#%$&!$&$ ORSGO SYX QMGI HMI EX IQFV]SRMG HE] 5/%,
HYI XS MQTEMVIH HIZIPSTQIRX SJ LIQEXSTSMIXMG ERH IRHSXLIPMEP GIPPW !ALEPEF] IX EP%#
(00,"% BLMW PIEHW XS XLI JSVQEXMSR SJ ER MRWYJJMGMIRX ZEWGYPEV RIX[SVO1 E TLIRSX]TI
[LMGL QMQMGW XLEX SJ XLI '#%$"#"# ORSGO SYX QMGI !6IVVEVE IX EP%# (00-1 3EVQIPMIX
IX EP%# (00-1 ;SGL ERH 3PEIWWSR$DIPWL# )'()1 ALEPEF] IX EP%# (00,"%
BLI FMRHMRK EJJMRMX] SJ C576$2 JSV C576@) MW _,$('$JSPH PS[IV XLER JSV C576@(%
8S[IZIV# HIWTMXI XLMW PS[IV EJJMRMX]# QSWX C576$2$WXMQYPEXIH ERKMSKIRIWMW MW
TVSKVEQIH XLVSYKL C576@)&C576$2 QIHMEXIH$WMKREP XVERWHYGXMSR% BLMW MW
TVMQEVMP] HYI XS XLI MRGVIEWIH OMREWI EGXMZMX] HMWTPE]IH F] C576@) YTSR PMKERH
FMRHMRK ERH EGXMZEXMSR !@SWOSWOM# )''.1 ?YMRR IX EP%# (00*"# XLYW C576@) MW
GSRWMHIVIH XLI QENSV TVS$ERKMSKIRMG VIGITXSV XLVSYKL [LMGL C576W VIKYPEXI FPSSH
ZIWWIP HIZIPSTQIRX ERH LSQISWXEWMW !@SWOSWOM# )''.1 ?YMRR IX EP%# (00*"%
9RXVMKYMRKP]# ERH MR GSRXVEWX XS C576@(# C576@) I\TVIWWMSR MW HS[RVIKYPEXIH MR
UYMIWGIRX EHYPX ZEWGYPEXYVI EW E QIERW SJ EXXIRYEXMRK C576@)$VIKYPEXIH TVS$
ERKMSKIRMG KIRI I\TVIWWMSR !5MGLQERR IX EP%# (00.1 ;ERRS IX EP%# )'''"% C576@)
MW PSGEPMWIH XS XLI 7SPKM# TPEWQE QIQFVERI# IEVP] IRHSWSQIW ERH TIVMRYGPIEV
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%B_]kh[ .+0& %NkY^ [j Wb+) /--4&+ Edj[h[ij_d]bo) Z[b[j_ed e\ j^[ bWij \ekh E]*b_a[
ZecW_di Z[Yh[Wi[i j^[ RACBN/ b_]WdZ*X_dZ_d] W\\_d_jo Xo q.---*\ebZ %O^_daW_ [j
Wb+) .665&+ RACB*_dZkY[Z _dj[hWYj_edi X[jm[[d cedec[h_Y RACBN/ A?@i Xh_d]
WZ`WY[dj NPG ZecW_di _dje YedjWYj Wb_]dc[dj Wbbem_d] jehi_edWb hejWj_ed WdZ
[nfeikh[ e\ Wd =PL X_dZ_d] i_j[+ Anfeikh[ e\ j^_i i_j[ Wbbemi =PL X_dZ_d] WdZ
ikXi[gk[dj jhWdi\[h e\ j^[ =PL '*f^eif^Wj[ edje j^[ ^oZhenob*]hekf e\ if[Y_\_Y
johei_d[ h[i_Zk[i m_j^_d _ji YojefbWic_Y a_dWi[ ZecW_d [+]+ fU62.) fU.-21)
fU.-26) fU..42 WdZ fU./.1 %B_]kh[ .+3& %GeY^ [j Wb+) /-..8 Neiaeia_) /--4&+
L^eif^ehobWj_ed e\ j^[i[ johei_d[ h[i_Zk[i b[WZi je j^[ h[Yhk_jc[dj e\ dkc[heki
OD/ ZecW_d*YedjW_d_d] WZWfjeh fhej[_di WdZ j^[ ikXi[gk[dj WYj_lWj_ed e\ ckbj_fb[
Zemdijh[Wc i_]dWb jhWdiZkYj_ed fWj^mWoi+
H_]WdZ*_dZkY[Z f^eif^ehobWj_ed e\ RACBN/*U62. fhel_Z[i W X_dZ_d] i_j[ \eh j^[
OD/*ZecW_d*YedjW_d_d] P*Y[bb*if[Y_\_Y WZWfjeh ceb[Ykb[ %PO=Z& WdZ _i WiieY_Wj[Z
m_j^ [dZej^[b_Wb Y[bb c_]hWj_ed WdZ lWiYkbWh f[hc[WX_b_jo %IWjikceje [j Wb+) /--2&+
S^[h[Wi j^[ f^eif^ehobWj_ed e\ RACBN/*U.-21 WdZ RACBN/*U.-26 _i YhkY_Wb \eh
a_dWi[ WYj_l_jo %G[dZWbb [j Wb+) .666&+ L^eif^ehobWj_ed e\ RACBN/*U.-26 fhecej[i
h[Yhk_jc[dj e\ OhY m^_Y^ f^eif^ehobWj[i ej^[h if[Y_\_Y*h[i_Zk[i m_j^_d j^[ RACBN/
a_dWi[ ZecW_d) ikY^ Wi U..42+ Bkhj^[hceh[) WYj_lWj[Z OhY f^eif^ehobWj[i ej^[h
Zemdijh[Wc i_]dWb jhWdiZkY[hi %B_]kh[ .+3&+
5JHURF '%,% A465=($MFEJBTFE SJHNBL TRBNSEUDTJON% HRWT\PcXR
ST_XRXcX]V ePbRd[Pa T]S^cWT[XP[ Va^fcW UPRc^a * !K9<;G*"%\TSXPcTS bXV]P[
caP]bSdRcX^] X] aTb_^]bT c^ K9<;& N)(-, P]S N)(-1 PaT RadRXP[ U^a
K9<;G* ZX]PbT PRcXeXch !XcP[XRb"& IWT R^\_[Tg ]Tcf^aZ ^U X]caPRT[[d[Pa
bXV]P[ caP]bSdRcX^] \^Sd[PcTb P]S PaaPh ^U T]S^cWT[XP[ RT[[ aTb_^]bTb
bdRW Pb _a^[XUTaPcX^]$ \XVaPcX^]$ bdaeXeP[ P]S _Ta\TPQX[Xch& 658$ 6R[*%
Pbb^RXPcTS STPcW _a^\^cTa3 787,*$ RT[[ SXeXbX^] RhR[T ,*3 REA5*$
Rhc^b^[XR _W^b_W^[X_PbT 5*3 7G96$ RhR[XR 5BE aTb_^]bT T[T\T]c QX]SX]V
_a^cTX]3 85<$ SXPRh[V[hRTa^[3 TCDH$ T]S^cWT[XP[ ]XcaXR ^gXST bh]cWPbT3 9G$
T]S^_[Pb\XR aTcXRd[d\3 9G@$ TgcaPRT[[d[Pa bXV]P[%aTVd[PcTS ZX]PbT3 ;5@$
U^RP[ PSWTbX^] ZX]PbT3 <56)$ <G6*%Pbb^RXPcTS QX]SX]V _a^cTX] )3 <G6*$
Va^fcW UPRc^a aTRT_c^a%Q^d]S _a^cTX] *3 =857$ WXbc^]T STPRTch[PbT3
=HE*/$ WTPc%bW^RZ _a^cTX] ^U */ Z8P3 >5E$ X]WXQXc^a ^U P_^_c^bXb3 >E+$
X]^bXc^[ )$,$-%caXb_W^b_WPcT3 B5E@$ \Xc^VT]%PRcXePcTS _a^cTX] ZX]PbT3
B5E@5E@*$ B5E@%PRcXePcTS _a^cTX] ZX]PbT *3 B9@$ \Xc^VT]%PRcXePcTS
_a^cTX] ZX]PbT ZX]PbT3 CD$ ]XcaXR ^gXST3 E5@*$ _*)%PRcXePcTS _a^cTX]
ZX]PbT *3 E8@$ _W^b_W^X]^bXcXST%ST_T]ST]c ZX]PbT3 E<>*$ _a^bcPV[P]SX]
>*3 E>E*$ _W^b_WPcXSh[X]^bXc^[ ,$-%QXb_W^b_WPcT3 EA7"+$ _W^b_W^[X_PbT R
QTcP +3 EA7#)$ _W^b_W^[X_PbT R VP\\P )3 H7@$ H=7%aT[PcTS PSP_c^a
_a^cTX]3 H=7$ HaR W^\^[^Vh * S^\PX] R^]cPX]X]V caP]bU^a\X]V _a^cTX]3
HDH$ b^] ^U bTeT][Tbb3 HE@$ b_WX]V^bX]T ZX]PbT3 IH58$ I%RT[[%b_TRXUXR
PSP_c^a3 K9<;$ ePbRd[Pa T]S^cWT[XP[ Va^fcW UPRc^a& ;XVdaT P]S [TVT]S
PSP_cTS Ua^\ @^RW #% "$& !*())"&
$(($
',-'
RACBN/*U..42 f^eif^ehobWj_ed %B_]kh[ .+3& h[Yhk_ji LH?'. WdZ WZWfjeh fhej[_d
OD/*ZecW_d*YedjW_d_d] WZWfjeh fhej[_d > %O^X& m^_Y^ _d jkhd X_dZi je B=G %\eYWb
WZ^[i_ed a_dWi[& WdZ Yedjh_Xkj[i je [dZej^[b_Wb Y[bb c_]hWj_ed WdZ WjjWY^c[dj
%Debcgl_ij [j Wb+) /--0&+ LH?'. WYj_lWj_ed _dZkY[i ^oZheboi_i e\ f^eif^Wj_Zob_dei_jeb*
1)2*X_if^eif^Wj[ %LEL/& je c[cXhWd[*XekdZ Z_WYob]boY[heb %@=C& WdZ iebkXb[ EL0+
OkXi[gk[dj X_dZ_d] e\ EL0 je j^[ EL0 h[Y[fjeh b[WZi je j^[ jhWdibeYWj_ed e\
_djhWY[bbkbWh ?W/( \hec j^[ [dZefbWic_Y h[j_Ykbkc je j^[ Yojeieb) h[ikbj_d] _d j^[
Z[f^eif^ehobWj_ed WdZ WYj_lWj_ed e\ j^[ jhWdiYh_fj_ed \WYjeh dkYb[Wh \WYjeh e\
WYj_lWj[Z P*Y[bbi %JB=P& l_W W YWbceZkb_d*YWbY_d[kh_d*c[Z_Wj[Z fWj^mWo %=hc[i_bbW
[j Wb+) .666&+ P^_i fheWd]_e][d_Y fWj^mWo fhecej[i Wd _d\bWccWjeho h[ifedi[ j^Wj
JS"SJMJLBR" TO"<5^1"BDTJVBTJON"EOWNSTRFBM"OG"0KT" #9JBNH"BNE";JU%"*((.$'" 8N"PBRBLLFL%"
_dYh[Wi[Z @=C h[ikbji _d [b[lWj[Z fhej[_d a_dWi[ ? %LG?& WYj_l_jo WdZ ikXi[gk[dj
WYj_lWj_ed e\ j^[ I=LG fWj^mWo+ LH?'. WYj_lWj_ed e\ LG? Wbie h[]kbWj[i Y[bb
fheb_\[hWj_ed WdZ ][d[ [nfh[ii_ed) l_W j^[ IAG.*ANG fWj^mWo %PWaW^Wi^_ [j Wb+)
/--.&+ Bkhj^[hceh[) O^X*c[Z_Wj[Z WYj_lWj_ed e\ LE0G h[ikbji _d i[gk[dj_Wb WYj_lWj_ed
e\ =aj WdZ [dZej^[b_Wb d_jh_Y en_Z[ iodj^Wi[ %[JKO&) h[ikbj_d] _d _dYh[Wi[Z Y[bb
ikhl_lWb WdZ d_jh_Y en_Z[ %JK& fheZkYj_ed) h[if[Yj_l[bo %Kbiied [j Wb+) /--3&+ ChX/
X_dZ_d] je U..42 h[Yhk_ji dkYb[ej_Z[*[nY^Wd][ \WYjeh OKO %Oed e\ O[l[db[ii&
m^_Y^ Yedjhebi NWi WYj_lWj_ed WdZ c_je][d_Y_jo _d h[ifedi[ je RACB*= %SWhd[h [j
Wb+) /---8 I[WZemi [j Wb+) /--.&+ P^[ RACBN/*fU..42 f^eif^e*[f_jef[ ^Wi X[[d
m_Z[bo ijkZ_[Z WdZ _i YhkY_Wb \eh RACBN/*WYj_l_jo _d cWccWb_Wd Z[l[befc[dj+ I_Y[
[nfh[ii_d] U..40B %Yehh[ifedZ_d] je U..42B _d ^kcWdi& RACBN/ ckjWdji Z_[ Wj
[cXhoed_Y ZWo A5+2*6) Zk[ je f^[dejof_Y Z[\[Yji c_c_Ya_d] j^Wj e\ \kbb E354A(*,*
adeYaekj c_Y[ %OWakhW_ [j Wb+) /--28 O^WbWXo [j Wb+) .6628 GeY^ WdZ ?bW[iied*
S[bi^) /-./&+
RACBN/*U./.1 f^eif^ehobWj_ed %B_]kh[ .+3& b[WZi je j^[ h[Yhk_jc[dj e\ JYa WdZ
j^[ YojefbWic_Y johei_d[ a_dWi[) Bod+ JYa*Bod Yecfb[n \ehcWj_ed h[]kbWj[i L=G/
%f/.*WYj_lWj[Z fhej[_d a_dWi[ /& f^eif^ehobWj_ed m^_Y^ _d jkhd WYj_lWj[i Y[bb Z_l_i_ed
YoYb[ 1/ CPLWi[ %?ZY1/& WdZ f05 I=LG i_]dWb jhWdiZkYj_ed %HWcWb_Y[ [j Wb+)
/--3&+ ?ZY1/ WdZ f05 a_dWi[ WYj_lWj_ed _cfWYji ed Y[bb c_]hWj_ed) Xo _dYh[Wi_d]
WYj_d h[ceZ[bb_d]+ ?edjhWij_d]bo) kdb_a[ j^[ RACBN/*fU..42 [f_jef[) j^[
f^eif^ehobWj_ed e\ U./.1 Ze[i dej Wff[Wh je X[ [ii[dj_Wb \eh cWccWb_Wd
Z[l[befc[dj) Wi c_Y[ [nfh[ii_d] j^[ RACBN/*U././B adeYa*_d ckjWj_ed
%Yehh[ifedZ_d] je RACBN/*U./.1B _d ^kcWdi& Wh[ l_WXb[ %OWakhW_ [j Wb+) /--2&+
!"#!
ERS] \KS]O] ^RO [_O]^SYX YP ^RO ObKM^ \YVO YP I()(+ SX G687C)$WONSK^ON
KXQSYQXO]S]%
7YVVYaSXQ G687$2 ]^SW_VK^SYX# G687C) _XNO\QYO] _LS[_S^SXK^SYX KXN
SX^O\XKVS]K^SYX SX^Y OK\Vc OXNY]YWO] !7SQ_\O (%."% 2M^S`K^ON G687C) S] ^ROX OS^RO\
^K\QO^ON PY\ Vc]Y]YWKV NOQ\KNK^SYX Y\ \OMcMVON LKMU ^Y ^RO ZVK]WK WOWL\KXO
!7SQ_\O (%." !?SKMdcX]UK O^ KV%# )''+"% 6K\Vc OXNY]YWKV VYMKVS]K^SYX YP G687C) S]
O]]OX^SKV PY\ YZ^SWKV ^c\Y]SXO ZRY]ZRY\cVK^SYX KXN ]_L]O[_OX^ KM^S`K^SYX YP ^RO
?6=($6C=(&) ]SQXKVVSXQ ZK^RaKc] !8Y_\VKY_OX O^ KV%# )'(*"% ;X MYX^\K]^# KM^S`K^SYX
YP ^RO Z*/ ?2B= ]SQXKV ^\KX]N_M^SYX ZK^RaKc S] LOVSO`ON ^Y LO SXS^SK^ON Lc MOVV
]_\PKMO G687C) YXVc !>KWZ_QXKXS O^ KV%# )''-1 4ROX O^ KV%# )'('1 DKaKWSZRKU O^
KV%# )'('"% FZYX G687$2 ]^SW_VK^SYX# ^RO \OVK^S`O NS]^\SL_^SYX YP SX^\KMOVV_VK\
G687C) ]RSP^] P\YW OK\Vc ^Y VK^O OXNY]YWO] NOZOXNSXQ _ZYX ^RO SX^OX]S^c KXN
N_\K^SYX YP G687$2 ]^SW_VK^SYX !8KWZOV O^ KV%# )''-"% ERO \OWYNOVSXQ YP OK\Vc Y\
VK^O OXNY]YWKV WOWL\KXO] S] MVY]OVc K]]YMSK^ON aS^R ^RO CKL, KXN CKL.
8EBK]O]# \O]ZOM^S`OVc !2\V^ O^ KV%# )'(,"% ;^ RK] LOOX Z\YZY]ON ^RK^ ^RO CKL,K KXN
CKL.K 8EBK]O] \OQ_VK^O G687C) OK\Vc OXNY]YWKV ^\KPPSMUSXQ KXN ]SQXKV
^\KX]N_M^SYX KXN OK\Vc ^Y VK^O OXNY]YWKV ^\KPPSMUSXQ !7SQ_\O (%."# \O]ZOM^S`OVc
!<YZVSXQ O^ KV%# )''01 CYNWKX KXN HKXNSXQO\$@O]]# )'''"% ;XKM^S`O CKL] K\O
VYMK^ON aS^RSX ^RO Mc^Y]YV KXN K\O UOZ^ ]YV_LVO `SK LSXNSXQ ^Y ^RO 85B NS]]YMSK^SYX
SXRSLS^Y\ !85;" !2\V^ O^ KV%# )'(,1 3K\\# )'(*"% 9YaO`O\# WOWL\KXO$K]]YMSK^ON
Q_KXSXO ObMRKXQO PKM^Y\] !867]" \OM\_S^ CKL] YX^Y ^RO OXNY]YWO]# ^\SQQO\SXQ ^RO
ObMRKXQO YP CKL LY_XN 85B PY\ 8EB KXN Z\YWY^SXQ S^] ]_L]O[_OX^ KM^S`K^SYX !2\V^
O^ KV%# )'(,1 3K\\# )'(*"% 2M^S`K^SYX YP CKL]# \O]_V^] SX K MYXPY\WK^SYXKV MRKXQO#
aRSMR KVVYa] ^ROW ^Y LSXN CKL OPPOM^Y\ Z\Y^OSX MYWZVObO] Z\O]OX^ YX ^K\QO^
WOWL\KXO]% ERO LSXNSXQ YP CKL] ^Y ]ZOMSPSM OPPOM^Y\ Z\Y^OSX] KVVYa] ^RO NYMUSXQ YP
^\KX]ZY\^ `O]SMVO] aS^R ^RO KZZ\YZ\SK^O ^K\QO^ WOWL\KXO1 PY\ SX]^KXMO ^RO LSXNSXQ YP
CKL, aS^R ^RO OK\Vc OXNY]YWO WK\UO\ 662( !JO\SKV KXN ?M3\SNO# )''("% AXMO
NYMUON# `$D@2C6 Z\Y^OSX] VYMK^ON aS^RSX ^RO ^\KX]ZY\^ `O]SMVO] ZVK]WK WOWL\KXO
LSXN ^Y ]ZOMSPSM ^$D@2C6 Z\Y^OSX] Z\O]OX^ YX ^RO ^K\QO^ WOWL\KXO# \O]_V^SXQ SX ^RO
PY\WK^SYX YP K D@2C6 MYWZVOb !DMROUWKX# (00/1 4ROX KXN DMROVVO\# )''("% FZYX
PY\WK^SYX# ^RS] D@2C6 MYWZVOb N\S`O] ^RO P_]SYX YP KNTKMOX^ WOWL\KXO]# cO^ ^RO
Z\OMS]O WOMRKXS]W Lc aRSMR ^RS] YMM_\] S] _XMVOK\ !4ROX KXN DMROVVO\# )''("%
2NNS^SYXKVVc# \OMcMVSXQ YP KM^S`K^ON G687C) RK] LOOX ]KSN ^Y YMM_\ OS^RO\ `SK
CKL+K$ Y\ CKL((K$ZY]S^S`O OXNY]YWO] KXN PYVVYa] K ]RY\^ VYYZ !CKL+K" Y\ VYXQ
VYYZ !CKL((K" ZK^RaKc !7SQ_\O (%." !3KVVWO\$9YPO\ O^ KV%# )'((1 <YZVSXQ O^ KV%#
)'(+"% >YXQ VYYZ \OMcMVSXQ S] LOVSO`ON ^Y YMM_\ SX MYY\NSXK^SYX aS^R @CB( ^\KPPSMUSXQ
5JHURF '%-% A465= BDTJVBTJON# TRBGGJDKJNH BNE PROTFOLYSJS% HRWT\PcXR
ST_XRcX]V R^]bcXcdcXeT P]S [XVP]S%ST_T]ST]c K9<;G caPUUXRZX]V P]S
_a^cT^[hbXb& J_^] K9<;%5 QX]SX]V$ K9<;G* d]STaV^Tb SX\TaXbPcX^]$
caP]bPdc^_W^b_W^ah[PcX^]$ dQX`dXcX]PcX^] P]S X]cTa]X[XbPcX^]& ;^[[^fX]V
X]cTa]P[XbPcX^] X]c^ TPa[h T]S^b^\Tb$ Q^cW PRcXePcTS P]S `dXTbRT]c
K9<;G* RP] d]STaV^ aTRhR[X]V QPRZ c^ cWT _[Pb\P \T\QaP]T eXP bW^ac%
^a [^]V%[^^_ aTRhR[X]V _PcWfPhb& 5[cTa]PcXeT[h$ dQX`dXcX]PcTS K9<;G*
d]STaV^Tb *.H _a^cTPb^\T%aTVd[PcTS R[TPePVT ^U Xcb 7%cTa\X]db$
U^[[^fTS Qh caPUUXRZX]V c^fPaSb [PcT T]S^b^\Tb P]S [hb^b^\Tb U^a
cTa\X]P[ STVaPSPcX^]& ;dacWTa\^aT$ K9<;%5%bcX\d[PcTS K9<;G* bXV]P[
caP]bSdRcX^] _a^\^cTb X]RaTPbTS RP[RXd\%ST_T]ST]c _[Pb\P \T\QaP]T
caP]b[^RPcX^] ^U K9<;G) cWdb VT]TaPcX]V P ]TVPcXeT UTTSQPRZ [^^_ c^




LTQQT\OSM YWGSXOYOTS LWTR BGH+G$UTXYO[K [KXOIQKX% 9KWK# BGH+G$BGH((G YWGSXOYOTS OX
ITTWJOSGYKJ H^ YNK OSYKWGIYOTS HKY\KKS YNK 4$YKWROSGQ A5F$HOSJOSM RTYOL TL
X^SKIYOS# R^TXOS D; GSJ YNK ?BA( 4$YKWROSGQ RTYOL# C62 !CKW$8QZ$2QG" !3GQQRKW$
9TLKW KY GQ%# )'((1 4GO GSJ BKKJ# (///1 EGSM KY GQ%# )''*1 4NOYYKSJKS KY GQ%# )''-"%
7ZWYNKWRTWK# OY OX GQXT HKQOK[KJ YNGY D687$2 OXTLTWRX ZSGHQK YT HOSJ ?BA(# XZIN GX
D687$2(-,H# LGOQ YT UWTRTYK BGH((G$JKUKSJKSY WKI^IQOSM !3GQQRKW$9TLKW KY GQ%#
)'(("%
;SYKWSGQOXKJ D687B) ITSYOSZKX YT XOMSGQ LWTR OSYWGIKQQZQGW ITRUGWYRKSYX ZSYOQ OY OX
ITRROYYKJ LTW WKI^IQOSM TW JKMWGJGYOTS !>ZWJGIG KY GQ%# )''+"% ;SYKWSGQOXKJ D687B)
ZSJKWMTKX )-C UWTYKGXTRK$RKJOGYKJ UWTYKTQ^XOX OS KGWQ^ KSJTXTRKX \NOIN WKXZQYX
OS YNK IQKG[GMK TL OYX 4$YKWROSGQ JTRGOS UWOTW YT Q^XTXTRGQ UWTIKXXOSM !6\GS KY GQ%#
)''-1 3WZSX KY GQ%# )'('"% AWTYKGXTRK$RKJOGYKJ D687B) UWTYKTQ^XOX WKMZQGYKX
D687B) XOMSGQ YWGSXJZIYOTS YNWTZMN YNK 2PY# K?@C GSJ >2A< UGYN\G^X%
#"&"%" ,(*)+$!,(*)!' 4103-22130 13 .14/-4/ 45-5/4
5^XLZSIYOTSGQ D687B)$D687$2 XOMSGQQOSM NGX HKKS QOSPKJ YT RZQYOUQK JOXKGXK
UGYNTQTMOKX XZIN GX YZRTZW JK[KQTURKSY GSJ RKYGYGXOX# GYNKWTXIQKWTXOX#
OXINGKROG# JOGHKYKX GSJ GMK$WKQGYKJ RGIZQGW JKMKSKWGYOTS !2>5"% AGYNTQTMOIGQ
GSMOTMKSKXOX OX G NGQQRGWP TL IGSIKW# GX QOPK GQQ YOXXZKX# YZRTZWX WKVZOWK G NKGQYN^
HQTTJ XZUUQ^ YT UWT[OJKJ SZYWOKSYX GSJ T]^MKS GX \KQQ GX YT GQQT\ LTW YNK WKRT[GQ TL
RKYGHTQOI \GXYKX GSJ IGWHTS JOT]OJK !9GSGNGS GSJ EKOSHKWM# )'(("% ;S TWJKW LTW G
XTQOJ YZRTZW YT MWT\ HK^TSJ ($) RR OS JOGRYKW# OY RZXY WKIWZOY YNK XZWWTZSJOSM
[GXIZQGIZQYZWK [OG XYORZQGYOSM GSMOTMKSKXOX !7TQPRGS# (/.("% @SK \G^ OS \NOIN
YZRTZWX UWTRTYK GSMOTMKSKXOX OX H^ XYORZQGYOSM D687$2 K]UWKXXOTS YNWTZMN
N^UT]OG$OSJZIKJ 9;7$($JKUKSJKSY %"$#! MKSK YWGSXIWOUYOTS !XKK UWK[OTZX XKIYOTS
(%,%)"% ;SIWKGXKJ D687B) GSJ D687$2 K]UWKXXOTS NGX HKKS ORUQOIGYKJ OS G \OJK
WGSMK TL IGSIKWX OSIQZJOSM0 HQGJJKW# HWGOS# HWKGXY# ITQTS# MGXYWOI# QZSM# GSJ UWTXYGYK
!XKK !8TKQ GSJ >KWIZWOT# )'(*" GSJ WKLWKSIKX YNKWOS"% 9T\K[KW# OS ITSYWGXY YT GIYOSM
OS G UGWGIWOSK LGXNOTS TS SKOMHTZWOSM KSJTYNKQOGQ IKQQX YT UWTRTYK OSIWKGXKJ HQTTJ
[KXXKQ MWT\YN# GZYTIWOSK D687$2$XYORZQGYKJ XOMSGQ YWGXJZIYOTS NGX GQXT HKKS
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!EIVSFMG KP]GSP]WMW"# E TLIRSQIRSR ORS[R EW XLI DEVFYVK IJJIGX !DEVFYVK IX EP%#
(.)-"% 1SXL SJ XLIWI QIXEFSPMG TVSGIWW KIRIVEXI PEGXEXI EW E F]TVSHYGX% 7MKL PIZIPW
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Xo LbCB _dYh[Wi[Z RACBN/ f^eif^ehobWj_ed %=kj_[he [j Wb+) /--0&) W]W_d j^_i _i
fheXWXbo Zk[ je j^[ _dYh[Wi[Z X_eWlW_bWX_b_jo e\ RACB*= \eh RACBN/ %Kbiied [j Wb+)
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jhWdi][d_Y c_Y[) m^_b[ h[ZkY_d] j^[ ^_]^ b[l[bi e\ _d\bWccWj_ed WdZ XbeeZ l[ii[b
f[hc[WX_b_jo WiieY_Wj[Z m_j^ RACB*=+ P^ki b[WZ_d] je j^[ feii_X_b_jo e\ W iW\[h
!$(!
UJGSCRGVUKE RSQ$CPIKQIGPKE CIGPU !BJGPI GU CN%# )''-"% ?JGSGHQSG# VPFGSTUCPFKPI
JQX EQ$QRGSCUKWG @465>( CPF @465>) TKIPCN USCPTFVEUKQP SGIVNCUGT WCTEVNCS
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ePahX]V X] cWT aTVX^] X]SXRPcTS Qh #"& N)++/ P]S N)+.+ PaT
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[cXhoed_Y WdZ fWj^ebe]_YWb Wd]_e][d[i_i %VWY^Who) /-..&+ JNL. WdZ JNL/ i^Wh[
q11" i[gk[dY[ ^ecebe]o) o[j _dj[hWYj m_j^ Z_\\[h[dj b_]WdZi %OY^mWhp WdZ
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PRXS aTbXSdTb !HTa$ <[d P]S 5[P" ^U cWT Rhc^_[Pb\XR S^\PX]$ fWXRW T]PQ[T
cWT X]cTaPRcX^] fXcW E8O !EH81-$ 8A<5 P]S OD) W^\^[^Vh" S^\PX]%
R^]cPX]X]V _a^cTX]b$ bdRW Pb bh]TRcX]&
$)($
'--'
JNL. ^Wi W Z[\_d[Z heb[ _d [cXhoed_Y Z[l[befc[dj) m_j^ JNL. adeYaekj c_Y[
Zo_d] X[jm[[d A.-+2*A.1+2 Zk[ je W if[Yjhkc e\ Xej^ YWhZ_elWiYkbWh WdZ d[khedWb
Z[\[Yji %GWmWiWa_ [j Wb+) .666&+ Dem[l[h) j^[ [cXhoed_Y b[j^Wb_jo e\ [dZej^[b_Wb Y[bb*
if[Y_\_Y JNL. adeYaekj c_Y[ edbo eYYkhi Zk[ je YWhZ_elWiYkbWh Z[\ehc_j_[i %Ck [j
Wb+) /--0&+ Bkhj^[hceh[) el[h[nfh[ii_ed e\ JNL. Wbie h[ikbji _d _d [cXhoed_Y
b[j^Wb_jo Zk[ je Zoih[]kbWj[Z YWf_bbWho ]hemj^ WdZ ^[Whj \ehcWj_ed %G_jikaWmW [j Wb+)
.662&+ S_j^_d j^[ [dZej^[b_kc) j^[ Ykhh[dj Yedi[diki _i j^Wj JNL. \kdYj_edi
fh_cWh_bo Wi W Ye*h[Y[fjeh \eh RACBN/+ ?e*[nfh[ii_ed e\ JNL. [d^WdY[i RACB*=*
ij_ckbWj[Z RACBN/ f^eif^ehobWj_ed) Zemdijh[Wc i_]dWb jhWdiZkYj_ed WdZ Y[bbkbWh
h[ifedi[ %S^_jWa[h [j Wb+) /--.8 Oea[h [j Wb+) /--/8 LWd [j Wb+) /--48 D[hpe] [j Wb+)
/-..&+ Dem[l[h) JNL. _i dej \kdZWc[djWb \eh RACBN/ WYj_lWj_ed) Wbj^ek]^ i_NJ=
c[Z_Wj[Z adeYaZemd e\ JNL. h[ikbji _d 2-" h[ZkYj_ed _d RACBN/*U..42
f^eif^ehobWj_ed %AlWdi [j Wb+) /-..8 D[hpe] [j Wb+) /-..8 O^hW]W*D[b[Z [j Wb+) /--4&+
JNL. \ehci W Yedij_jkj_l[ b_]WdZ*_dZ[f[dZ[dj Yecfb[n m_j^ RACBN/8 ^em[l[h)
b[l[bi e\ j^_i Yecfb[n Wh[ [d^WdY[Z kfed RACB*= X_dZ_d] %S^_jWa[h [j Wb+) /--.8
Oea[h [j Wb+) /--/8 O^hW]W*D[b[Z [j Wb+) /--4&+ P^[ \ehcWj_ed e\ j^_i
RACBN/,RACB*=,JNL. jh_c[h_Y Yecfb[n _i b_a[bo je h[ikbj \hec j^[ ZkWb X_dZ_d] e\
j^[ Yoij[_d[ adej cej_\ e\ RACB*= _d j^[ Yeh[ RACB ^ecebe]o h[]_ed je RACBN/)
WdZ e\ j^[ [ned 4,5 [dYeZ[Z YWhXeno*j[hc_dWb ce_[jo e\ RACB*= je j^[ X. ZecW_d
e\ JNL. %VWY^Who) /-.1&+ @[b[j_ed e\ j^[ JNL. YWhXeno*j[hc_dWb L@V ZecW_d
X_dZ_d] cej_\ Z[Yh[Wi[Z JNL.,RACBN/ Ye*_cckdefh[fY_f_jWj_ed %VWY^Who) /-.1&+
Ikbj_fb[ ijkZ_[i ^Wl[ _Z[dj_\_[Z W heb[ \eh JNL. _d ceZkbWj_d] RACBN/*c[Z_Wj[Z
i_]dWb*jhWdiZkYj_ed fWj^mWoi+ Kd[ ikY^ ijkZo beea[Z Wj j^[ WZWfjeh fhej[_d
f.0-?Wi m^_Y^ X[Yec[i WYj_lWj[Z kfed RACBN/ f^eif^ehobWj_ed WdZ _dj[hWYji
m_j^ i[l[hWb ej^[h i_]dWb jhWdiZkYj_ed [dpoc[i je h[]kbWj[ [dZej^[b_Wb Y[bb c_]hWj_ed
%AlWdi [j Wb+) /-..&+ D[h[) Z[fb[j_ed e\ JNL. eh [nfh[ii_ed e\ W JNL. ckjWdj
bWYa_d] j^[ _djhWY[bbkbWh ZecW_d %JNL.#?& h[ikbj[Z _d _cfW_h[Z Loa/*c[Z_Wj[Z
WYj_lWj_ed e\ f.0-?Wi WdZ ikXi[gk[djbo Z_c_d_i^[Z Y[bbkbWh c_]hWj_ed+ Bkhj^[hceh[)
JNL. _i h[gk_h[Z \eh f.0-?Wi WYj_lWj_ed WdZ Y[bbkbWh c_]hWj_ed _d ^kcWd YehedWho
Whj[ho iceej^ ckiYb[ Y[bbi %D?=OI?i& %L[bb[j*IWdo [j Wb+) /-..&+ Ed WZZ_j_ed je
f.0-?Wi) Z[fb[j_ed e\ JNL. Wbie _cfW_h[Z RACB*=*ij_ckbWj[Z B=G*U1-4
f^eif^ehobWj_ed %D[hpe] [j Wb+) /-..&+ ?edl[hi[bo) j^[ cW`eh Wkjef^eif^ehobWj_ed
i_j[ B=G*U064 mWi dej W\\[Yj[Z %D[hpe] [j Wb+) /-..&+ H_a[m_i[) Z[fb[j_ed e\ JNL.
mWi i^emd je h[]kbWj[ RACB*=*ij_ckbWj[Z f^eif^ehobWj_ed e\ ANG.,/ %HWdW^Wd [j
Wb+) /-.0&+ Dem[l[h) ej^[h ijkZ_[i ^Wl[ Wh]k[Z W]W_dij j^[ heb[ e\ JNL. _d
ceZkbWj_d] RACB*=*ij_ckbWj[Z ANG.,/ WYj_lWj_ed %D[hpe] [j Wb+) /-..8 AlWdi [j Wb+)
/-..&+ Bkhj^[hceh[) JNL. ^Wi X[[d _cfb_YWj[Z _d h[]kbWj_d] Zemdijh[Wc RACB*=*
!%&!
XYORZQGYKJ U*. =1@; GIYO[GYOTS GSJ XZHXKVZKSY KSJTYNKQOGQ IKQQ ROMWGYOTS
!;G\GRZWG KY GQ%# )''."%
ENOQXY YNK IZWWKSY ITSXKSXZX OX YNGY >A@( QGIPX OSJKUKSJKSY XOMSGQQOSM WTQKX OS
KSJTYNKQOGQ IKQQX# YNK >A@( I^YTUQGXROI JTRGOS NGX HKKS ORUQOIGYKJ OS YNK
WKMZQGYOTS TL D576A) YWGLLOIPOSM !2GQQRKW$8TLKW KY GQ%# )'((0 <GSGNGS KY GQ%# )'(*0
BGQOPNT[G KY GQ%# )''."% ?SK XYZJ^ XNT\KJ YNGY WKIWZOYRKSY TL YNK @4F JTRGOS$
ITSYGOSOSM UWTYKOS X^SKIYOS !79@3(" TSYT YNK >A@( 3$YKWROSGQ B51 RTYOL# LGIOQOYGYKJ
D576$1$XYORZQGYKJ D576A) WKI^IQOSM [OG QTSM QTTU AGH((G$UTXOYO[K KSJTXTRKX
!2GQQRKW$8TLKW KY GQ%# )'(("% 8KWK# UWK[KSYOTS TL X^SKIYOS HOSJOSM YT >A@( WKXZQYKJ
OS GYYKSZGYKJ D576$1$XYORZQGYKJ XOMSGQ YWGSXJZIYOTS GSJ KSJTYNKQOGQ LZSIYOTS
!2GQQRKW$8TLKW KY GQ%# )'(("% 6ZWYNKWRTWK# JKUQKYOTS TL YNK >A@( I^YTUQGXROI
JTRGOS ORUGOWKJ JK[KQTURKSYGQ GSJ GJZQY GWYKWOTMKSKXOX HZY YNOX JOJ STY GLLKIY
GSMOTMKSKXOX !<GSGNGS KY GQ%# )'(*"% CNOX KLLKIY \GX QOSPKJ YT GYYKSZGYKJ 5A;(&)
XOMSGQ YWGSXJZIYOTS GX G WKXZQY TL WKJZIKJ D576A) X^SKIYOS$RKJOGYKJ
OSYKWSGQOXGYOTS !<GSGNGS KY GQ%# )'(*"% 6ZWYNKW XZUUTWY LTW YNK WTQK TL X^SKIYOSX OS
>A@($RKJOGYKJ WKMZQGYOTS TL GSMOTMKSKXOX# IGRK LWTR XYZJOKX TS _KHWGLOXN
K]UWKXXOSM >A@(# \NOIN QGIPKJ YNK I$YKWROSGQ B51 RTYOL TW YNTXK MKSKYOIGQQ^
RGSOUZQGYKJ YT ORUGOW KOYNKW X^SKIYOS TW >A@( LZSIYOTS \NOIN UWTJZIKJ XOROQGW
ORUGOWKJ [GXIZQGW UNKSTY^UKX !EGSM KY GQ%# )''-"%
#"'"'"$" /)+*!(!3501715015; 86419 268 ,.-#
9S ITSYWGXY YT WKMZQGYOSM D576$1 XOMSGQ YWGSXJZIYOTS# RGS^ XYZJOKX NG[K WK[KGQKJ
D576$1$OSJKUKSJKSY WTQKX TL >A@( OS YNK KSJTYNKQOZR% BZIN G WTQK OX K]KRUQOLOKJ
H^ YNK LGIY YNGY D576$1$HOSJOSM YT >A@( OX STY WKVZOWKJ LTW JK[KQTURKSYGQ
GSMOTMKSKXOX# JKXUOYK MKSKYOI GHQGYOTS TL >A@( HKOSM KRHW^TSOIGQQ^ QKYNGQ !7KQLGSJ
KY GQ%# )'(+0 6GSYOS KY GQ%# )'(+"% 6ZWYNKWRTWK# MKSKYOI GHQGYOTS TL >A@(# HZY STY
D576$1 HOSJOSM YT >A@(# WKJZIKX IKQQ XZWLGIK D576A) QK[KQX !7KQLGSJ KY GQ%#
)'(+"% 1JJOYOTSGQQ^# OSYKWGIYOTSX \OYN OSYKMWOSX IGS GQXT WKMZQGYK KSJTYNKQOGQ IKQQ
LZSIYOTS% 1XXTIOGYOTS HKY\KKS >A@( GSJ YNK I^YTUQGXROI JTRGOS TL YNK #* OSYKMWOS
XZHZSOY SKMGYO[KQ^ WKMZQGYKX GSMOTMKSKXOX H^ QOROYOSM YNK G[GOQGHOQOY^ TL >A@( \NOIN
IGS LTWR ITRUQK]KX \OYN D576A) !ATHOSXTS KY GQ%# )''/"% 9S GJJOYOTS# YNK
OSYKWGIYOTS HKY\KKS >A@( GSJ OSYKMWOS ",#( UWTRTYKX ",#( OSYKWSGQOXGYOTS GSJ
KSJTYNKQOGQ IKQQ GJNKXOTS OS WKXUTSXK YT LOHWTSKIYOS !DGQJKRHWO KY GQ%# )''/"%
6ZWYNKWRTWK# YNK OSYKMWOS QOMGSJ LOHWTSKIYOS XYORZQGYKX GIYOS WKRTJKQQOSM JZK YT YNK
UNTXUNTW^QGYOTS TL UG]OQQOS OS G D576$1&D576A)$OSJKUKSJKSY HZY >A@($JKUKSJKSY
!$%!
SGTTKX !BGOSUTJO KZ GR%# )'(+"% ?BA( LUXSY G IUSVRK^ ]OZN 12=( ]NOIN OY XKW[OXKJ
LUX LOHXUTKIZOT$YZOS[RGZKJ VG^ORROT VNUYVNUX_RGZOUT# Y[HYKW[KTZ GIZOT XKSUJKRROTM GTJ
GTMOUMKTKYOY !BGOSUTJO KZ GR%# )'(+"% 1JJOZOUTGRR_# G XKIKTZ YZ[J_ NGY OJKTZOLOKJ
L[XZNKX XURKY LUX ?BA( OT SKJOGZOTM LOHXUTKIZOT$YZOS[RGZKJ GTMOUMKTKYOY !6GTZOT KZ
GR%# )'(,"% 8KXK ?BA( ]GY KYYKTZOGR LUX ZNK GIZO\GZOUT UL 343+) OT XKYVUTYK ZU
LOHXUTKIZOT !6GTZOT KZ GR%# )'(,"% ?BA( MKTK YORKTIOTM XKY[RZKJ OT OSVGOXKJ
LOHXUTKIZOT$YZOS[RGZKJ 343+) GIZO\GZOUT# Y[HYKW[KTZ GIZOT XKSUJKRROTM GTJ
KTJUZNKROGR ZOV IKRR L[TIZOUT !6GTZOT KZ GR%# )'(,"% CUMKZNKX# ZNKYK YZ[JOKY NOMNROMNZ
ZNK OSVUXZGTIK UL ?BA( OT XKM[RGZOTM HUZN E576$1$ GTJ 53>$SKJOGZKJ YOMTGR
ZXGTYJ[IZOUT OT UXJKX ZU SUJ[RGZK KTJUZNKROGR IKRR L[TIZOUT GTJ XKM[RGZK
GTMOUMKTKYOY%
#"&" ',6()30/* +,6,41/2(265 3- (2./3.,2,5/5
5TJUZNKROGR IKRRY# OT IUTZXGYZ ZU UZNKX NKGRZN_ IKRRY# XKR_ VXKJUSOTGTZR_ UT MR_IUR_YOY
GY G SKGTY UL MKTKXGZOTM 1CA# ]OZN \KX_ ROZZRK JKVKTJKTIK UT MR[IUYK U^OJGZOUT UX
SOZUINUTJXOGR XKYVOXGZOUT% CNOY MR_IUR_ZOI LR[^ OY 0)''$LURJ NOMNKX OT IUSVGXOYUT ZU
MR[IUYK# LGZZ_ GIOJ UX MR[ZGSOTK U^OJGZOUT !4K 2UIQ KZ GR%# )'(*"% 8U]K\KX#
SOZUINUTJXOGR XKYVOXGZOUT IGT YKX\K GY G XKYKX\K SKINGTOYS UL 1CA$VXUJ[IZOUT
J[XOTM VKXOUJY UL IKRR YZXKYY !5KRKT KZ GR%# )'(*"% E576Y NG\K HKKT OSVROIGZKJ OT
XKM[RGZOTM KTJUZNKROGR IKRR SKZGHUROYS GY G SKGTY UL VXUSUZOTM GTMOUMKTKYOY%
5TJUZNKROGR IKRRY VGYYO\KR_ GIW[OXK MR[IUYK ZNXU[MN MR[IUYK ZXGTYVUXZKX ( !7=DC$("$
SKJOGZKJ JOLL[YOUT !4K 2UIQ KZ GR%# )'(*"% E576$1$YZOS[RGZOUT VXUSUZKY G Y[XMK OT
KTJUZNKROGR IKRR MR_IUR_YOY \OG OTIXKGYOTM A9*<$1QZ$SKJOGZKJ 7=DC$( K^VXKYYOUT# OT
GJJOZOUT ZU RGIZGZK JKN_JXUMKTGYK$1 !=48$1" GTJ VNUYVNULX[IZUQOTGYK$)&LX[IZUYK$
)#-$HOYVNUYVNGZK !A6<62*" !4K 2UIQ KZ GR%# )'(*/ 5KRKT KZ GR%# )'(*/ FKN KZ GR%#
)''."% E576$1 VGXZOI[RGXR_ OTIXKGYKY A6<62*$JXO\KT MR_IUR_YOY OT KTJUZNKROGR ZOV
IKRRY# OTJOIGZOTM G JKVKTJKTIK UT A6<62*$JXO\KT MR_IUR_YOY ]OZNOT ZNKYK IKRRY !4K
2UIQ KZ GR%# )'(*"% 9TNOHOZOUT UL MR_IUR_YOY \OG YORKTIOTM A6<62* MKTK K^VXKYYOUT
OSVGOXY KTJUZNKROGR IKRR SOMXGZOUT# VXUROLKXGZOUT GTJ \GYI[RGX YVXU[ZOTM !4K 2UIQ KZ
GR%# )'(*"% @\KXK^VXKYYOUT UL A6<62* OT YZGRQ IKRRY VXUSUZKJ ZOV IKRR$ROQK HKNG\OU[X#
XKSGXQGHR_ Y[VKXYKJOTM UZNKX VXU$YZGRQ YOMTGRY !5KRKT KZ GR%# )'(*/ 4K 2UIQ KZ GR%#
)'(*"% CNKYK LOTJOTMY OSVR_ ZNGZ MR[IUYK SKZGHUROYS NGY ZNK GHOROZ_ ZU JKZKXSOTK
GTMOUMKTOI LGZK# XGZNKX ZNGT P[YZ JXO\K OZ !;GTM GTJ 1XGT_# )'(*"%
@^OJGZO\K VNUYVNUX_RGZOUT VXUJ[IKY `)'$LURJ SUXK 1CA# IUSVGXKJ ZU MR_IUR_YOY
!=UIGYGRK GTJ 3GTZRK_# )'(("% CNKXKLUXK# J[K ZU ZNK K^VUY[XK UL KTJUZNKROGR IKRRY ZU
XKRGZO\KR_ NOMN IOXI[RGZOTM HRUUJ U^_MKT RK\KRY# ZNK YOMTOLOIGTIK UL MR_IUR_YOY OT
!"#!
HPGQVKHNLDN FHNN OHVDEQNLUO UHHOU UQOHYKDV RDTDGQZLFDN !4HNHP HV DN%# )'(*"% >PH
HZRNDPDVLQP IQT VKLU RKHPQOHPQP LU VKDV VKH HPGQVKHNLWO LU THSWLTHG VQ EH KLJKN[
DFVLXH YLVKLP K[RQZLF HPXLTQPOHPVU LP QTGHT VQ IDFLNLVDVH DPJLQJHPHULU% BKWU KDXLPJ
NQY QZ[JHP$GHRHPGHPF[ QP 0B? U[PVKHULU FQWNG RTHRDTH VKHO IQT UWFK D FDUH
!4HNHP HV DN%# )'(*"%
4PGQVKHNLDN FHNN THNLDPFH QP JN[FQN[ULU DNNQYU IQT VKH GLXHTULQP QI JN[FQN[VLF
LPVHTOHGLDVHU LPVQ UHXHTDN ULGH ETDPFKHU QI VKLU RDVKYD[# LPFNWGLPJ VKH RHPVQUH
RKQURKDVH RDVKYD[ !???"% 6NWFQUH$-$RKQURKDVH GHK[GTQJHPDUH !6-?3"$OHGLDVHG
QZLGDVLQP QI JNWFQUH$-$RKQURKDVH LPVQ RHPVQUH UWJDTU# IDFLNLVDVHU PWFNHQVLGH
U[PVKHULU# => RTQGWFVLQP# THGWFVLXH ELQU[PVKHULU QI NLRLGU DPG RTQGWFVLQP QI THGWFHG
JNWVDVKLQPH !6A7" !2DLTPU HV DN%# )'(("% 8PKLELVLQP QI 6-?3 GHFTHDUHU C465$
OHGLDVHG C465@) V[TQULPH RKQURKQT[NDVLQP# H=>A DFVLXDVLQP DPG => RTQGWFVLQP#
DU YHNN DU DVVHPWDVLPJ HPGQVKHNLDN FHNN OLJTDVLQP RTQNLIHTDVLQP DPG VWEWNQJHPHULU
!;HQRQNG HV DN%# )''*/ ?DP HV DN%# )''."% BKH QZLGDVLXH ETDPFK QI VKH ??? !QZ???"
JHPHTDVHU =03?7 DPG TLEQUH$,$RKQURKDVH% C465$0 UVLOWNDVLQP LPFTHDUHU VKH TDVH
QI QZ??? !CL\DP HV DN%# )''." XLD LPFTHDULPJ EQVK 6-?3 RNDUOD OHOETDPH
NQFDNLUDVLQP DPG DFVLXLV[ !?DP HV DN%# )''."%
7[RHTJN[FDHOLD !HNHXDVHG JNWFQUH NHXHNU" LU FKDTDFVHTLUVLF QI GLDEHVHU DPG RTQOQVHU
XDUFWNDT G[UIWPFVLQP% BKH RQN[QN RDVKYD[ FQPXHTVU HZFHUU JNWFQUH VQ UQTELVQN !YKLFK
LU VKHP FQPXHTVHG VQ ITWFVQUH" XLD DP DNGQUH THGWFVDUH$FDVDN[UHG THGWFVLQP !BDPJ HV
DN%# )'()"% 8PDFVLXDVLQP QI DNGQNDUH THGWFVDUH LPKLELVU C465@)$UVLOWNDVHG ?8*9&0MV
293".,B*">659277695"A62">@<<=4>>695"1+-,/)"<=;?469"74A47>"#0288276"4?"27&%")'(($&"
5WTVKHTOQTH# LPDFVLXDVLQP QI DNGQNDUH THGWFVDUH DNUQ DVVHPWDVHG GQYPUVTHDO C465$
0$UVLOWNDVHG 820<# C20<# 8;$-# <<?) DPG <<?. JHPH HZRTHUULQP DPG UHFTHVLQP
!BDOODNL HV DN%# )'(("%
8P DGGLVLQP VQ JN[FQN[ULU# HPGQVKHNLDN FHNNU FDP DNUQ WVLNLUH IDVV[ DFLG QZLGDVLQP !50>"
LP VKH DEUHPFH QI JNWFQUH VQ FQORHPUDVH IQT D NDFM QI JN[FQN[VLF 0B? RTQGWFVLQP
!3DJKHT HV DN%# )''("% C465$0$UVLOWNDVHG C465@) DFVLXDVLQP RTQOQVHU LPFTHDUHG
HZRTHUULQP QI IDVV[$DFLG$ELPGLPJ RTQVHLP + !501?+"# YKLFK LU THSWLTHG IQT HIIHFVLXH
HPGQVKHNLDN FHNN RTQNLIHTDVLQP !4NODUTL HV DN%# )''."% 5WTVKHTOQTH# C465$1 UVLOWNDVLQP
RTQOQVHU LPFTHDUHG HZRTHUULQP QI IDVV[ DFLG VTDPURQTVHT RTQVHLP$* DPG $+ !50B?*
DPG 50B?+"# VKWU LPFTHDULPJ HPGQVKHNLDN NLRLG WRVDMH DPG VTDPURQTV LPVQ RHTLRKHTDN
VLUUWHU !KHDTV DPG UMHNHVDN OWUFNH" !7DJEHTJ HV DN%# )'('"% 5DVV[ DFLG U[PVKDUH
!50A" THJWNDVHU !" #$%$ NLRLG U[PVKHULU DPG LVU HZRTHUULQP LU KLJKN[ WRTHJWNDVHG LP
!$%!
JHTJLW JLRRX !BHTYUX HTK BJOZR_L$ *()*"& 9TOPIPYPUT UM LTKUYOLRPHR JLRR 61B
HYYLTZHYLX L>?B HJYP[HYPUT$ YOZX VWUSUYPTN [HXJZRHW K^XMZTJYPUT !FLP LY HR&$ *())"&
#"&" +(*)!' 6/092,8/. 0/3/ 86,37-6158143
7LTL L]VWLXXPUT PX LXXLTYPHR YU JUT[LWY XOUWY RP[LK XPNTHR YWHTXKZJYPUT PTYU RUTNLW
YLWS JLRRZRHW WLXVUTXLX& E576%1 XYPSZRHYPUT PTKZJLX YOL L]VWLXXPUT UM XVLJPMPJ
NLTL VWUKZJYX \OPJO HJY YU MZWYOLW SUKZRHYL LTKUYOLRPHR JLRR UZYJUSLX& 1SUTNXY
YOLXL HWL YHWNLY NLTLX LTJUKPTN YWHTXJWPVYPUT MHJYUWX !5NW%+"$ J^YUQPTLX HTK NWU\YO
MHJYUWX$ HKOLXPUT SURLJZRLX !E31=%)" HTK VOUXVOHYHXLX !4DB@%) HTK 4DB@%-"
!AP[LWH LY HR&$ *())0 BJO\LPNOUMLW LY HR&$ *((/"& 1RYOUZNO H RUY PX QTU\T HIUZY
E576%1 YHWNLY NLTLX$ RLXX PX QTU\T WLNHWKPTN YOL YWHTXJWPVYPUT MHJYUWX PT[UR[LK&
?TL YWHTXJWPVYPUT MHJYUW HJYP[HYLK ZVUT E576%1 XYPSZRHYPUT PX HJYP[HYPTN
YWHTXJWPVYPUT MHJYUW * !1C6%*" !BLQU LY HR&$ )//.0 BHRHSLO LY HR&$ *()("&
6ZWYOLWSUWL$ 1C6* \HX XOU\T YU WLNZRHYL LTKUYOLRPHR JLRR XZW[P[HR I^ VWUSUYPTN
ZVWLNZRHYPUT UM 2JR%G< PT WLXVUTXL YU E576 !BHRHSLO LY HR&$ *()("& 1KKPYPUTHRR^$
E576%1 HJYP[HYPUT UM >6%#2 OHX HRXU ILLT XOU\T YU ZVWLNZRHYL JLRR HKOLXPUT
SURLJZRLX$ PTJRZKPTN E31=%) !;PS LY HR&$ *(()"& 1TUYOLW YWHTXJWPVYPUT MHJYUW RPTQLK
YU WLNZRHYPTN E576%1 PXUMUWS%XVLJPMPJ LTKUYOLRPHR WLXVUTXLX PX >61CJ* !>61C)"
!1WSLXPRRH LY HR&$ )///"& 9TJWLHXLK >61CJ* HJYP[PY^ OHX HRXU ILLT RPTQLK YU LRL[HYLK
LTKUYOLRPHR JLRR YZIZRUNLTLXPX !2HRH LY HR&$ *()*"& 9T HKKPYPUT$ E576%1 ZVWLNZRHYPUT
UM 4U\T`X X^TKWUSL JWPYPJHR WLNPUT ) !4B3A)0 A31>)" [PH @;3"%SLKPHYLK
3H*#'JHRJPTLZWPT%KLVLTKLTY HJYP[HYPUT UM >61CJ*$ HJYX YU WLNZRHYL LTKUYOLRPHR JLRR
SPNWHYPUT HTK YZIL MUWSHYPUT !8URSLX LY HR&$ *()("&
COL E576%WLNZRHYLK YWHTXJWPVYPUT MHJYUW 8<G JUTYWURX YOL L]VWLXXPUT UM NZPKHTJL
JZLX HTK TLNHYP[LR^ WLNZRHYLX XVWUZYPTN UM LTKUYOLRPHR JLRRX !CLXYUWP LY HR&$ *())"&
6ZWYOLWSUWL$ HZYUJWPTL E576%1 XPNTHR YWHTXKZJYPUT WLVWLXXLX YOL RL[LRX UM YOL
YWHTXJWPVYPUT MHJYUW 6?G?) PT YOL LTKUYOLRPHR JLRR$ YOZX SHPTYHPTPTN LTKUYOLRPHR JLRR
SLYHIURPXS HTK XZW[P[HR !4USPNHT LY HR&$ *()-"& 1KKPYPUTHRR^ 6?G?) PX JWPYPJHR MUW
LHWR^ [HXJZRHW KL[LRUVSLTY \PYO 6?G?) QTUJQUZY SPJL K^PTN HY LSIW^UTPJ KH^ /&-
KZL YU HITUWSHR HTNPUNLTLXPX \PYOPT YOL ^URQ XHJ !6ZWZ^HSH LY HR&$ *((,"& COPX \HX
HYYWPIZYLK KZL YU H KLMLJYP[L LTKUYOLRPHR JLRR WLXVUTXL YU E576%1 !6ZWZ^HSH LY HR&$
*((,"& COL YWHTXJWPVYPUT MHJYUW LHWR^ NWU\YO WLXVUTXL + !5NW%+" OHX HRXU ILLT RPTQLK
YU E576%1%XYPSZRHYLK LTKUYOLRPHR JLRR WLXVUTXL !BZLOPWU LY HR&$ *()("& 7LTL
XPRLTJPTN UM 5NW%+ PSVHPWLK E576%1 XYPSZRHYLK LTKUYOLRPHR JLRR VWURPMLWHYPUT$
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c_]hWj_ed) jkXkbe][d[i_i WdZ cedeYoj[ WZ^[i_ed %Ok[^_he [j Wb+) /-.-&+
=ZZ_j_edWbbo) RACB*= WYj_lWj_ed e\ j^[ IAG.*ANG.,/ i_]dWb jhWdiZkYj_ed fWj^mWo
mWi i^emd je kfh[]kbWj[ A]h*0) ^em[l[h j^[ jhWdiYh_fj_edWb c[Y^Wd_ic mWi dej
Z[\_d[Z %H_k [j Wb+) /--5&+
+(+*( 6]VX^VT]TbXb P]S ?]U[P\\PcX^]
=kbki ?[biki ZeYkc[dj[Z j^[ 1 ^WbbcWhai e\ _d\bWccWj_ed el[h / c_bb[dd_W W]e Wi
h[Zd[ii WdZ im[bb_d] WiieY_Wj[Z m_j^ ^[Wj WdZ fW_d %OYejj [j Wb+) /--1&+
Ed\bWccWj_ed _dlebl[i j^[ h[Yhk_jc[dj e\ _cckd[ Y[bbi ikY^ Wi cedeYoj[i)
cWYhef^W][i WdZ cWij Y[bbi je j^[ Wh[W e\ _d\[Yj_ed eh _d`kho+ Ecckd[ Y[bb
h[Yhk_jc[dj ^Wi j^[ WX_b_jo je h[]kbWj[ Wd]_e][d[i_i Zk[ je j^[_h YWfWY_j_[i je i[Yh[j[
fhe* WdZ Wdj_*Wd]_e][d_Y Yojea_d[i WdZ ]hemj^ \WYjehi %[+]+ RACB*=&
%H_d][d) /--.8 JWbZ_d_ WdZ ?WhhWhe) /--2&+ =ZZ_j_edWbbo) Zkh_d] Wd _d`kho eh _cckd[
h[ifedi[ j^[ [dZej^[b_kc fbWoi W l_jWb heb[ _d h[]kbWj_d] j^[ jhWdi[dZej^[b_Wb
c_]hWj_ed %PAI& e\ Y_hYkbWj_d] b[kaeYoj[i \hec j^[ XbeeZ ijh[Wc _dje j^[
[njhWlWiYkbWh j_iik[ %Jekhi^Wh]^ [j Wb+) /-.-&+ PAI _i j^[ fheY[ii m^[h[Xo)
Y_hYkbWj_d] b[kaeYoj[i Wh[ h[Yhk_j[Z edje j^[ [dZej^[b_Wb Y[bb XeWhZ[h X[\eh[
fheY[[Z_d] je c_]hWj[ _dje j^[ [njhWlWiYkbWh j_iik[ l_W j^[ _dj[hij_j_Wb j_iik[+ P^_i
eYYkhi l_W W i[h_[i e\ ij[fi) dWc[bo) [dZej^[b_Wb Y[bb YWfjkh[) hebb_d]) Whh[ij)
WZ^[i_ed) YhWmb_d] WdZ \_dWbbo c_]hWj_ed j^hek]^ j^[ [dZej^[b_Wb cedebWo[h %B_]kh[
.+.-&+ PAI _i h[]kbWj[Z Xo Wd WhhWo e\ WZ^[i_ed ceb[Ykb[i %[+]+) E?=I*.) R?=I*.
WdZ LA?=I*.& WdZ iebkXb[ Yojea_d[i %Jekhi^Wh]^ [j Wb+) /-.-&+ 7T [P[U PAI
fh_cWh_bo eYYkhi _d l[dkb[i8 icWbb XbeeZ l[ii[bi m^_Y^ ZhW_d YWf_bbWho X[Zi
%Jekhi^Wh]^ [j Wb+) /-.-&+ Kl[h j^[ o[Whi j^[ b_da X[jm[[d Wd]_e][d[i_i WdZ
_d\bWccWj_ed ^Wi X[[d _dj[di_l[bo ijkZ_[Z ckbj_fb[ sYbWii_YWbt _d\bWccWjeho Yojea_d[i
^Wl[ X[[d i^emd je fhecej[ Wd]_e][d[i_i _dYbkZ_d] PJB$) ?T?H b_]WdZi WdZ
_dj[hb[ka_di %EHi& %H[[ [j Wb+) /-.08 OW_died [j Wb+) /--58 OWbl[d [j Wb+) /--/8
=d]_eb_bbe [j Wb+) .664&+ P^[i[ Yojea_d[i \kdYj_ed Xo [_j^[h Z_h[Yjbo ij_ckbWj_d]
[dZej^[b_Wb Y[bbi eh l_W fhecej_d] _cckd[ Y[bb i[Yh[j_ed e\ fhe*Wd]_e][d_Y b_]WdZi
ikY^ Wi RACB*=+ Ed WZZ_j_ed je h[]kbWj_d] [dZej^[b_Wb Y[bb h[ifedi[i) _d\bWccWjeho
Yojea_d[i Wbie fbWo W heb[ _d XbeeZ l[ii[b cWjkhWj_ed %El_di [j Wb+) /-.28 ?WlWbb[he [j
Wb+) /-.28 DWhh_ied [j Wb+) /-.2&+ Dem[l[h) dej Wbb _d\bWccWjeho Yojea_d[i ij_ckbWj[
Wd]_e][d[i_i) iec[ ikY^ Wi EH*0/ WYj _d Wd _d^_X_jeho cWdd[h %I[o[h [j Wb+) /-./&+
Bkhj^[hceh[) j^[h[ _i _dYh[Wi_d] [l_Z[dY[ j^Wj sYbWii_YWbt fhe*Wd]_e][d_Y b_]WdZi
%[+]+ RACB*=& ^[bf je ceZkbWj[ fhe*_d\bWccWjeho ][d[ [nfh[ii_ed WdZ
_d\bWccWjeho h[ifedi[i WdZ b[kaeYoj[ h[Yhk_jc[dj %OY^m[_]^e\[h [j Wb+) /--6&+
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5JHURF '%'&% ?RBNSFNEOTIFLJBL MJHRBTJON% HRWT\PcXR ST_XRXcX]V ZTh
RT[[d[Pa TeT]cb X] cWT [TdZ^RhcT PSWTbX^] RPbRPST& ATdZ^RhcT RP_cdaT$
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RWiYkbWh [dZej^[b_Wb ]hemj^ \WYjeh = %RACB*=& X_dZ_d] je j^[ h[Y[fjeh johei_d[
a_dWi[ %NPG& lWiYkbWh [dZej^[b_Wb ]hemj^ \WYjeh / %RACBN/& jh_]][hi Wd WhhWo e\
Zemdijh[Wc i_]dWb jhWdiZkYj_ed fWj^mWoi m^_Y^ ceZkbWj[ W fb[j^ehW e\ [dZej^[b_Wb
Y[bb h[ifedi[i) ikY^ Wi c_]hWj_ed) fheb_\[hWj_ed) jkXkbe][d[i_i WdZ Y[bb*Y[bb
_dj[hWYj_edi+ RWh_eki ifb_Y[ _ie\ehci e\ RACB*= [n_ij) o[j _j _i kdYb[Wh ^em ckbj_fb[
RACB*= _ie\ehci X_dZ je j^[ iWc[ NPG je fhe]hWc Z_ij_dYj Y[bbkbWh h[ifedi[i+
N[Y[dj ijkZ_[i ^Wl[ i^emd j^Wj RACBN/,RACB*=*c[Z_Wj[Z i_]dWb jhWdiZkYj_ed _i
Z[f[dZ[dj ed j^[ h[i_Z[dY[ j_c[ e\ j^[ WYj_lWj[Z RACBN/*i_]dWbb_d] Yecfb[n)
[_j^[h Wj j^[ fbWicW c[cXhWd[ eh m_j^_d j^[ [dZeiec[ boieiec[ ioij[c %V^Wd] [j
Wb+) /-.0) CekhbWek[d [j Wb+) /-.0) HWdW^Wd [j Wb+) /-.1) Fefb_d] [j Wb+) /--6)
HWdW^Wd [j Wb+) /-.-) IWd_YaWc [j Wb+) /-..) UWcWZW [j Wb+) /-.1&+ P^ki ekh \_hij
W_c _i je Wii[ii j^[ [\\[Yj e\ ckbj_fb[ RACB*= _ie\ehci ed fhecej_d] RACBN/
_dj[hdWb_iWj_ed WdZ Z[]hWZWj_ed) b_da[Z je h[Y[fjeh WYj_lWj_ed) Zemdijh[Wc i_]dWb
jhWdiZkYj_ed WdZ feij*jhWdibWj_edWb ceZ_\_YWj_ed %[+]+ kX_gk_j_dWj_ed&+
8N"OREFR" TO" RFHULBTF" LONHFR"TFRM"#[*,"I$"FNEOTIFLJBL"DFLL" RFSPONSFS" #F'H'"MJHRBTJON%"
PROLJGFRBTJON"BNE" TUCULOHFNFSJS$" SIORT&LJVFE" #Z+("MJN$" SJHNBL" TRBNSEUDTJON"NFFES" TO"
X[ Yedl[hj[Z _dje ][d[ [nfh[ii_ed) l_W jhWdiYh_fj_ed \WYjeh WYj_lWj_ed+ Dem[l[h) j^[
jhWdiYh_fj_ed \WYjehi %WdZ j^[_h WiieY_Wj[Z jWh][j ][d[i& _dlebl[Z _d h[]kbWj_d]
_ie\ehc*if[Y_\_Y [dZej^[b_Wb Y[bb h[ifedi[i Wh[ _bb Z[\_d[Z+ =Yj_lWj_d] jhWdiYh_fj_ed
\WYjeh %=PB*/& X[bed]i je j^[ XVEL %XWi_Y h[]_ed ikXZecW_d,b[kY_d[ p_ff[h& \Wc_bo e\
@J=*X_dZ_d] jhWdiYh_fj_ed \WYjehi WdZ kdZ[h]e[i WYj_lWj_ed kfed Y[bbkbWh ijh[ii eh
fbWicW c[cXhWd[ h[Y[fjeh WYj_lWj_ed %HWk WdZ NedW_) /-./&+ =PB*/ kdZ[h]e[i
RACB*=*ij_ckbWj[Z f^eif^ehobWj_ed _d YWhZ_WY coeYoj[i WdZ [dZej^[b_Wb Y[bbi %O[ae
[j Wb+) .665) OWbWc[^ [j Wb+) /-.-&) m_j^ ckbj_fb[ i_]dWb jhWdiZkYj_ed fWj^mWoi b_da[Z
je h[]kbWj_d] _ji f^eif^ehobWj_ed %HWk WdZ NedW_) /-./&+ P^ki) ekh i[YedZ W_c _i je
_dl[ij_]Wj[ j^[ YWfWY_jo e\ Z_\\[h[dj RACB*= _ie\ehci je fhecej[ b_]WdZ*ij_ckbWj[Z
=PB*/ WYj_lWj_ed WdZ je _Z[dj_\o j^[ i_]dWb jhWdiZkYj_ed fWj^mWo h[ifedi_Xb[ ki_d]
icWbb ceb[Ykb[ _d^_X_jehi+ =ZZ_j_edWbbo) Xk_bZ_d] ed fh[l_ekibo WYgk_h[Z ][d[ WhhWo
ZWjW %YWhh_[Z ekj Xo @h =+ HWj^Wc) Qd_l[hi_jo e\ H[[Zi) /-./& m[ m_bb ki[ h[l[hi[
][d[j_Yi WdZ Wd WhhWo e\ Y[bbkbWh WiiWoi je _Z[dj_\o j^[ heb[ e\ =PB*/ WdZ _ji jWh][j
][d[i _d h[]kbWj_d] Z_\\[h[dj_Wb RACB*= _ie\ehc*if[Y_\_Y [dZej^[b_Wb Y[bb h[ifedi[i+
RACB*=*ij_ckbWj[Z RACBN/ Z_c[h_iWj_ed WdZ jhWdiWkjef^eif^ehobWj_ed e\ U..42)
[dWXb[i j^[ h[Yhk_jc[dj e\ LH?'. je RACBN/ Wj j^[ fbWicW c[cXhWd[ %PWaW^Wi^_
[j Wb+) /--.&+ OkXi[gk[dj) RACBN/*c[Z_Wj[Z LH?'. f^eif^ehobWj_ed %LH?'.*
'.+'
fU450& b[WZi je [dpocWj_Y WYj_lWj_ed WdZ ^oZheboi_i e\ fbWicW c[cXhWd[
f^eif^Wj_Zob_dei_jeb 1)2*X_if^eif^Wj[ %LEL/& je Z_WYob]boY[heb %@=C& WdZ _dei_jeb
jh_f^eif^Wj[ %EL0&) j^ki jh_]][h_d] W h_i[ _d Yojeieb_Y YWbY_kc _edi WdZ Wbj[h[Z
[dZej^[b_Wb h[ifedi[i+ ?ojeieb_Y YWbY_kc _ed \bkn[i YWd h[]kbWj[ [dZej^[b_Wb Y[bb
][d[ jhWdiYh_fj_ed l_W j^[ fhej[_d f^eif^WjWi[ YWbY_d[kh_d %VWhW_d*D[hpX[h] [j Wb+)
/-..) @ec_d]k[p*NeZh_]k[p [j Wb+) /-./&) m^_Y^ fhecej[i Z[f^eif^ehobWj_ed WdZ
ikXi[gk[dj dkYb[Wh jhWdibeYWj_ed e\ j^[ dkYb[Wh \WYjeh e\ WYj_lWj[Z P*Y[bbi %JB=P&
\Wc_bo e\ jhWdiYh_fj_ed \WYjehi %NWe [j Wb+) .664) Sk [j Wb+) /--4&+ RACB*=.32 ^Wi
X[[d i^emd je fhecej[ dkYb[Wh jhWdibeYWj_ed e\ JB=P \Wc_bo c[cX[hi ikY^ Wi
JB=PY/ %CeoWb [j Wb+) /-./) VW_Y^ka [j Wb+) /--1&+ P^[h[\eh[) ekh \_dWb W_c _i je
Z[j[hc_d[ j^[ YWfWY_jo e\ Z_\\[h[dj RACB*= _ie\ehci je fhecej[ LH?'.*c[Z_Wj[Z
Yojeieb_Y YWbY_kc _ed h[b[Wi[) JB=PY/ WYj_lWj_ed WdZ dkYb[Wh jhWdibeYWj_ed+
=ZZ_j_edWbbo ki_d] NJ= _dj[h\[h[dY[ %NJ=_& j[Y^debe]o je _Z[dj_\o j^[ heb[ e\
JB=PY/ _d h[]kbWj_d] RACB*= _ie\ehc*if[Y_\_Y [dZej^[b_Wb h[ifedi[i+
P^ki) m[ W_c je YWhho ekj Wd _d Z[fj^ WdWboi_i e\ ^em Z_\\[h[dj RACB*= _ie\ehci
h[]kbWj[ if[Y_\_Y [dZej^[b_Wb h[ifedi[i l_W fhecej_d] RACBN/ WYj_lWj_ed) feij*
jhWdibWj_edWb ceZ_\_YWj_ed WdZ jkhdel[h8 b_da[Z je _ji _cfWYj ed Zemdijh[Wc i_]dWb
jhWdiZkYj_ed) jhWdiYh_fj_ed \WYjeh WYj_lWj_ed WdZ kbj_cWj[bo ][d[ [nfh[ii_ed+ Kkh
[nf[h_c[djWb ijkZo m_bb \khj^[h ekh kdZ[hijWdZ_d] e\ ^em ckbj_fb[ ]hemj^ \WYjeh
_ie\ehci X_dZ je j^[ iWc[ h[Y[fjeh johei_d[ a_dWi[ je c[Z_Wj[ Z_ij_dYj Y[bbkbWh
ekjYec[i WdZ ^ef[\kbbo _Z[dj_\o del[b jWh][ji m^_Y^ m_bb Yedjh_Xkj[ je j^[






N[YecX_dWdj RACB*=.32 mWi W ]_\j \hec C[d[dj[Y^ EdY+ %OWd BhWdY_iYe) ?=) QO=&+
RACB*=./. WdZ RACB*=.12 mWi fkhY^Wi[Z \hec LheceY[bb %D[_Z[bX[h]) C[hcWdo&+
=bb Y^[c_YWbi m[h[ e\ WdWboj_YWb ]hWZ[ WdZ eXjW_d[Z \hec O_]cW*=bZh_Y^ %Leeb[) QG&
kdb[ii ej^[hm_i[ ijWj[Z+ RACB*= WYj_l_jo mWi l[h_\_[Z Xo _cckdeXbej Wii[iic[dj e\
WYj_l[ Z_c[h_Y eh _dWYj_l[ cedec[h_Y if[Y_[i %=ff[dZ_n >&+
,(+(,( FWPa\PR^[^VXRP[ aTPVT]cb
L^WhcWYebe]_YWb h[W][dji m[h[ ki[Z Wi Z[iYh_X[Z _d PWXb[ /+.+
JPQ[T ,(+4 9TcPX[b ^U _WPa\PR^[^VXRP[ aTPVT]cb( P^[ Yecc[hY_Wb ikffb_[h)
[dpoc[ jWh][j) WdZ h[Yecc[dZ[Z meha_d] YedY[djhWj_ed WdZ fh[*_dYkXWj_ed
f[h_eZ Wh[ i^emd+
,(+(-( ?\\d]^[^VXRP[ aTPVT]cb
Lh_cWho WdZ i[YedZWho Wdj_XeZ_[i m[h[ ki[Z Wi Z[iYh_X[Z _d PWXb[ /+/+
,(+(.( FaX\Pah RT[[b P]S X\\^acP[XbTS RT[[ [X]Tb
Lh_cWho ^kcWd \eh[ia_d \_XheXbWiji %fDBB& m[h[ fkhY^Wi[Z \hec LheceY[bb
%D[_Z[bX[h]) C[hcWdo&+ P^[ ^kcWd DH*3- b[kaeYoj[ Y[bb b_d[ mWi fhel_Z[Z Xo @h
=ZWc KZ[bb %BWYkbjo e\ I[Z_Y_d[ # D[Wbj^) Qd_l[hi_jo e\ H[[Zi&+ DkcWd kcX_b_YWb
l[_d [dZej^[b_Wb Y[bbi %DQRA?i& m[h[ _iebWj[Z \hec kcX_b_YWb YehZi eXjW_d[Z m_j^
_d\ehc[Z fWj_[dj Yedi[dj \hec fWj_[dji kdZ[h]e_d] [b[Yj_l[ ?W[iWh[Wd i[Yj_ed Wj
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\ZKMO YP ) WW& C[YaSWKVVb ]Y LSP^[MK]SYX YP POWY[KV K[]O[b$ ]RO _O\\OV `K\ NS\\OM]ON
KXN ]`Y VSQK]^[O\ `O[O WKNO SX \ZKMO YP ) WW& 8OWY[KV K[]O[b `K\ \OZK[K]ON P[YW
_OSX KXN OaMS\ON& GRO \USX SXMS\SYX `K\ MVY\ON `S]R K MYX]SX^Y^\ 0&( _SM[bV \^]^[O
KXN ZY_SNYXO%<YNSXO `K\ KZZVSON YX]Y ]RO `Y^XN& 3 \RKW YZO[K]SYX `K\ ]ROX
Z[OPY[WON YX ]RO MYX][KVK]O[KV VSWL&
GRO WY^\O `K\ ]ROX ZVKMON SX ]RO Z[YXO ZY\S]SYX KXN K VYXQS]^NSXKV \USX SXMS\SYX
`K\ WKNO LO]`OOX ]RO \RY^VNO[ LVKNO\$ \^LM^]KXOY^\ ZYMUO] `K\ Oa]OXNON KXN
KX 3?J7G WYNOV )((, Y\WY]SM Z^WZ "5RK[VO\ ES_O[# Z[O PSVVON `S]R OS]RO[ \]O[SVO
C4F Y[ ]RO NO\S[ON I798%3 S\YPY[W "]Y QS_O K MKVM^VK]ON NY\O YP *( XQ I798%
3'NKb# `K\ SX\O[]ON& GRO \^LM^]KXOY^\ SXMS\SYX `K\ ]ROX MVY\ON ^\SXQ K MYX]SX^Y^\
0&( _SM[bV \^]^[O KXN ZY_SNYXO%<YNSXO `K\ KZZVSON YX]Y ]RO `Y^XN& 8SXKVVb$ ]RO
WY^\O `K\ SXTOM]ON SX][KZO[S]YXOKVVb `S]R +(( "V (&1! AK5V \YV^]SYX LOPY[O LOSXQ
][KX\PO[[ON ]Y K Z[O%`K[WON +0d5 MRKWLO[ `RO[O S] K`YUO `S]RSX )%* WSX& @SMO
`O[O MVY\OVb WYXS]Y[ON K] [OQ^VK[ SX]O[_KV\ KP]O[ \^[QO[b ]Y OX\^[O XY ZY\]%YZO[K]S_O
MYWZVSMK]SYX\ K[Y\O&
$"$"#"$#" '(6+5 &3440+5 (66+661+27 3, -.2* 0.1) 5+4+5,86.32 (,7+5 .2/859
.(%1( WSX KP]O[ \^[QO[b$ WSMO `O[O ZVKMO SX K ]OWZO[K]^[O MYX][YVVON +/d5
OX_S[YXWOX] KXN KVVY`ON ]Y `K[W Z[SY[ ]Y K\\O\\WOX] YP RSXN VSWL LVYYN PVY`& @SMO
`O[O ]ROX KXKO\]RO]S\ON _SK SXRKVK]SYX KQOX] S\YPV^Y[KXO \K]^[K]ON `S]R B* SX KX
SXN^M]SYX MRKWLO[$ Z[SY[ ]Y LOSXQ ZVKMON SX ]RO \^ZSXO ZY\S]SYX `S]R S]\ ^ZZO[ ZK`\
PSaON YX]Y KX KXKO\]RO]SM XY\O WK\U KXN S]\ VY`O[ Oa][OWS]SO\ KLN^M]ON KXN
Oa]OXNON& ?K\O[ 6YZZVO[ KXKVb\S\ ^\SXQ ]RO RSQR [O\YV^]SYX @YY[ ?6<*%;E SWKQO[
`S]R \ZK]SKV [O\YV^]SYX YP )(( "W "@YY[ <X\][^WOX]\$ 3aWSX\]O[$ H># YX S\MRKOWSM
KXN XYX%S\MRKOWSM VSWL\ `K\ ZO[PY[WON ]Y MYXPS[W \^[QSMKV SXN^M]SYX YP S\MRKOWSK2
]RS\ `K\ ]ROX ZO[PY[WON YXMO'`OOU PY[ ]R[OO `OOU\ ]Y K\\O\\ RSXN VSWL [OZO[P^\SYX&
D^KX]SPSMK]SYX YP RSXN VSWL LVYYN PVY` `K\ MK[[SON Y^] ^\SXQ WYY[?6<G@ KXKVb\S\
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ie\jmWh[ %Ieeh Edijhkc[dji&8 j^[ Wh[W \hec `kij WXel[ j^[ ceki[ ad[[ mWi
gkWdj_\_[Z+ = h[f[h\ki_ed _dZ[n mWi YWbYkbWj[Z Xo YecfWh_d] _iY^W[c_Y je ded*
_iY^W[c_Y %Yedjheb& ^_dZ b_cX XbeeZ \bem+ @WjW mWi j^[d YecfWh[Z je [WY^ ]hekfti
_dZ_l_ZkWb h[f[h\ki_ed _dZ[n Wj m[[a;- je ]_l[ W h[bWj_l[ _dYh[Wi[ _d XbeeZ \bem
h[][d[hWj_ed+
,(,(+(,,( IcPcXbcXRP[ P]P[hbXb
P^_i mWi f[h\ehc[Z ki_d] W ed[*mWo WdWboi_i e\ lWh_WdY[ %=JKR=& \ebbem[Z Xo
Pka[oti feij*^eY j[ij eh jme*mWo =JKR= \ebbem[Z Xo >ed\[hhed_ ckbj_fb[
YecfWh_ied j[ij ki_d] ChWf^LWZ Lh_ic ie\jmWh[ %HW FebbW) ?=) QO=&+ O_]d_\_YWdj
Z_\\[h[dY[i X[jm[[d Yedjheb WdZ j[ij ]hekfi m[h[ [lWbkWj[Z m_j^ V lWbk[i b[ii j^Wd
-+-2 %'&) -+-. %''&) -+--. %'''& WdZ -+---. %''''& _dZ_YWj[Z ed j^[ ]hWf^i+ Ahheh XWhi _d
]hWf^i WdZ ^_ije]hWci Z[dej[ |OAI %OjWdZWhZ [hheh e\ c[Wd&+
,(,(,( C^[TRd[Pa QX^[^Vh cTRW]X`dTb
,(,(,(+( GdP]cXcPcXeT aTeTabT caP]bRaX_cX^] F8H "`HJ'F8H#
?[bbi m[h[ i[hkc*ijWhl[Z WdZ ij_ckbWj[Z m_j^ -+/2 dI RACB*=.32 eh RACB*=./.
fh_eh je [njhWYj_ed e\ jejWb NJ= m_j^ NJ[Wio Lbki I_d_ G_j %M_W][d) QG&+ . )] jejWb
NJ= mWi h[l[hi[ jhWdiYh_X[Z ki_d] CeOYh_fj N[l[hi[ PhWdiYh_fj_ed Ooij[c
%Lhec[]W) QG&+ N[Wb j_c[ gkWdj_jWj_l[ h[l[hi[ jhWdiYh_fj_ed L?N mWi f[h\ehc[Z
ki_d] Lem[h OU>N Ch[[d cWij[h c_n %=ffb_[Z >_eioij[ci) SWhh_d]jed) QG& m_j^
Z[i_h[Z \ehmWhZ WdZ h[l[hi[ fh_c[h i[ji %i[[ PWXb[ /+0&+ gNP*L?N mWi YWhh_[Z ekj
_d ckbj_m[bb fbWj[i hkd ed Wd =>E 46--DP BWij N[Wb*P_c[ L?N Ooij[c %=ffb_[Z
>_eioij[ci) QG& WdZ ][d[ [nfh[ii_ed WdWboi[Z ki_d] j^[ Z[bjW,Z[bjW ?P c[j^eZ
ijWdZWhZ_i[Z W]W_dij Wd [dZe][deki Yedjheb) C=L@D+
JPQ[T ,(-4 <^afPaS P]S aTeTabT _aX\Ta bT`dT]RTb U^a `HJ'F8H( JkYb[ej_Z[
i[gk[dY[i e\ \ehmWhZ eh h[l[hi[ @J= fh_c[hi ki[Z _d gNP*L?N WdWboi_i+
JPaVTc <^afPaS bT`dT]RT HTeTabT bT`dT]RT
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CLI ,/ LWPEQ TIGISVRT V[TRUMQI NMQEUIU !AC<U" GEQ FI HMXMHIH MQVR )' UWFJEPMOMIU
YLMGL TIKWOEVI LIEOVL EQH HMUIEUI RWVGRPIU !=IPPRQ EQH BGLOIUUMQKIT# )'('"%
>EQ[ RJ VLIUI AC<U IZMUV EU PRQRPITU YLMGL WSRQ OMKEQH FMQHMQK WQHITKR
HMPITMUEVMRQ# V[TRUMQI VTEQUEWVRSLRUSLRT[OEVMRQ EQH MQGTIEUIH IQ\[PEVMG EGVMXMV[%
CLMU PRHI RJ IQ\[PEVMG EGVMXEVMRQ IQEFOIU UWGL PIPFTEQI$FRWQH IQ\[PIU VR
TIGTWMV EQ ETTE[ RJ UMKQEO VTEQUHWGVMRQ EQH EHESVRT STRVIMQU !<RGL IV EO%# )'(("%
3OVLRWKL AC<U ETI NI[ VLITESIWVMG VETKIVU# UWGGIUUJWO HTWK HIUMKQ MU GRPSOMGEVIH
F[ RWT OEGN RJ WQHITUVEQHMQK RJ LRY AC< JWQGVMRQ MU GRQVTROOIH F[ OMKEQH HMXITUMV[%
CLI LWPEQ XEUGWOET IQHRVLIOMEO KTRYVL JEGVRT !D798" JEPMO[ GRPSTMUIU , JEPMO[
PIPFITU1 D798$3# D798$4# D798$5# D798$6 EQH SOEGIQVEO KTRYVL JEGVRT !@O98"%
CLIUI UROWFOI KTRYVL JEGVRTU TIKWOEVI EQKMRKIQIUMU EQH O[PSLEQKMRKIQIUMU F[
GRPSOIZ MQVITEGVMRQU YMVL 5OEUU D AC<U !D798A($*" EQH VLI GR$TIGISVRTU
?IWTRSMOMQ ( !?A@("# ?A@) EQH LISETEQ UWOSLEVI STRVIRKO[GEQU !;B@9U" !<RGL IV
EO%# )'(("% CLI &#%$" KIQI !ORGEVIH RQ GLTRPRURPI -S)(%*" IQGRHIU E STI$
PA?3 VTEQUGTMSV VLEV GRQVEMQU EV OIEUV / IZRQU EQH . MQVTRQU% 3OVITQEVMXI STI$PA?3
USOMGMQK KMXIU TMUI VR EV OIEUV . STR$EQKMRKIQMG EQH ( EQVM$EQKMRKIQMG MURJRTPU
!DMQGIQVM IV EO%# (00-2 ARFMQURQ EQH BVTMQKIT# )''(2 <MNWGLM IV EO%# )'(+2 >EXTRW IV
EO%# )'(+"% D798$3 MU GTWGMEO JRT QRTPEO PEPPEOMEQ HIXIORSPIQV EU VLI VETKIVIH
HIOIVMRQ RJ E UMQKOI &#%$" EOOIOI !GRQVEMQIH YMVLMQ IZRQ *" MU UWJJMGMIQV VR STRPRVI
IPFT[RQMG OIVLEOMV[ FIVYIIQ HE[U 7(( VR 7() HWI VR EFQRTPEO FORRH XIUUIO EQH
LIETV HIXIORSPIQV !5ETPIOMIV IV EO%# (00-2 8ITTETE IV EO%# (00-"% D798$3 MURJRTPU
LEXI USIGMJMG TROIU YMVLMQ XEUGWOET HIXIORSPIQV# JRT MQUVEQGI &#%$"()'&()' PMGI
!PMGI RQO[ IZSTIUUMQK D798$3()'2 D798$3()( MQ LWPEQU" LEXI FORRH XIUUIO# YLMGL
LEXI EQ WQQEVWTEOO[ OETKI HMEPIVIT EQH UWJJIT JTRP L[SRFTEQGLMQK# YLITIEU VLI
FORRH XIUUIOU RJ &#%$"(//&(// !PMGI RQO[ IZSTIUUMQK D798$3(//2 D798$3(/0 MQ
LWPEQU" ESSIET USMQHOI$OMNI EQH UWJJIT JTRP MTTIKWOET FTEQGLMQK !AWLTFITK IV EO%#
)'')"% 3HHMVMRQEOO[# &#%$"!//&(// PMGI EOUR UWJJIT JTRP MQJITMRT ERTVMG ETGL
TIPRHIOOMQK EQH EFQRTPEO ETVIT[ JRTPEVMRQ !BVEOPEQU IV EO%# )'')"% 5RQVTEUVMQKO[#
'/2'
E354/.31,.31 c_Y[ m^_Y^ edbo [nfh[ii RACB*=.31 %RACB*=.32 _d ^kcWdi& [n^_X_j W
h[bWj_l[bo dehcWb lWiYkbWh f^[dejof[ %Nk^hX[h] [j Wb+) /--/&+ Edjh_]k_d]bo) Xej^ j^[
cehf^ebe]_YWb WdZ XhWdY^_d] Z[\[Yji WiieY_Wj[Z m_j^ RACB=./-,./- WdZ RACB=.55,.55
c_Y[ Wh[ h[Yel[h[Z _d c_Y[ [nfh[ii_d] Xej^ RACB*=./- WdZ RACB*=.55 %Nk^hX[h]
[j Wb+) /--/&+ OkY^ ijkZ_[i ik]][ij j^Wj W YecX_dWj_ed e\ hWf_Zbo Z_\\ki_Xb[ %RACB*
=./-& WdZ cWjh_n*X_dZ_d] %RACB*=.55& _ie\ehci WYj Wi ifWj_Wb Yk[i je ]k_Z[ j^[
Z[l[bef_d] XbeeZ l[ii[b8 Xej^ e\ m^_Y^ Wh[ h[gk_h[Z \eh dehcWb ^[Wbj^o
lWiYkbe][d[i_i %Nk^hX[h] [j Wb+) /--/8 DW_]^) /--5&+ =bb RACB*= _ie\ehci X_dZ Xej^
RACBN. %Bbj*.& WdZ RACBN/ %G@N&) Xkj i[b[Yj_l[bo h[Yhk_j d[khef_b_d Ye*h[Y[fjehi
%GeY^ [j Wb+) /-..&+ Ieij ijkZ_[i ^Wl[ \eYki[Z ed j^[ h[bWj_l[bo WXkdZWdj WdZ cW`eh
RACB*=.32 _ie\ehc m^_Y^ _i i[Yh[j[Z Xo ceij Y[bbi WdZ j_iik[i+
RACB*=.32 X_dZ_d] je j^[ RACBN/ [njhWY[bbkbWh ZecW_d jh_]][hi W fhe*Wd]_e][d_Y
h[ifedi[ Xo [dZej^[b_Wb Y[bbi) _dlebl_d] Y[bb fheb_\[hWj_ed) c_]hWj_ed) jkXkbe][d[i_i)
WdZ lWiYkbWh f[hc[WX_b_jo %PWaW^Wi^_ [j Wb+) .6668 JWaWjik [j Wb+) /--08 U_bcWp [j
Wb+) /--08 Tk [j Wb+) /-..&+ OkY^ NPG*b_]WdZ _dj[hWYj_edi i[gk[dj_Wbbo YWki[ h[Y[fjeh
f^eif^ehobWj_ed) kX_gk_j_dWj_ed) jhW\\_Ya_d] WdZ fhej[eboi_i %>hkdi [j Wb+) /--68
Dehem_jp WdZ O[[hWfk) /-./8 GeY^ WdZ ?bW[iied*S[bi^) /-./8 JWaWoWcW WdZ
>[h][h) /-.0&+ OjkZ_[i ^Wl[ i^emd j^Wj RACB*= _ie\ehci Z_\\[h[dj_Wbbo fhecej[
RACBN/*Z[f[dZ[dj i_]dWb jhWdiZkYj_ed WdZ Y[bbkbWh h[ifedi[i %GWmWckhW [j Wb+)
/--58 GWmWckhW [j Wb+) /--58 V^Wd] [j Wb+) /---&+ Bkhj^[hceh[) h[Y[dj ijkZ_[i ^Wl[
ik]][ij[Z j^Wj j^[ ^kcWd Wdj_*Wd]_e][d_Y %RACB*=.32X& _ie\ehc _d\bk[dY[i fheijWj[
YWdY[h fhe]h[ii_ed %IWlhek [j Wb+) /-.1& WdZ f[h_f^[hWb Whj[h_Wb Z_i[Wi[ %G_akY^_ [j
Wb+) /-.1&+ Dem[l[h) j^[ kdZ[hbo_d] c[Y^Wd_ic%i& Wh[ ij_bb kdYb[Wh+ Ieh[ h[Y[djbo) _j
^Wi X[[d i^emd j^Wj RACB*=.32*ij_ckbWj[Z i_]dWb jhWdiZkYj_ed _i dej edbo
Z[f[dZ[dj ed RACBN/ johei_d[ a_dWi[ WYj_lWj_ed) Xkj _i Wbie Z[f[dZ[dj ed
RACBN/ jhW\\_Ya_d] WdZ jkhdel[h m_j^_d j^[ X_eiodj^[j_Y i[Yh[jeho fWj^mWo WdZ
Z[b_l[ho \hec j^[ fbWicW c[cXhWd[ je j^[ [dZeiec[*boieiec[ ioij[c %V^Wd] [j
Wb+) /-.08 CekhbWek[d [j Wb+) /-.08 HWdW^Wd [j Wb+) /-.18 Fefb_d] [j Wb+) /--68
HWdW^Wd [j Wb+) /-.-8 IWd_YaWc [j Wb+) /-..8 UWcWZW [j Wb+) /-.1&+ Ej _i j^[h[\eh[
_cfehjWdj je WZZh[ii m^[j^[h RACB*= _ie\ehci YWd j^ki sfhe]hWct Z_\\[h[dj_Wb
RACBN/ jhW\\_Ya_d] WdZ jkhdel[h m^_Y^ mekbZ ^Wl[ Yedi[gk[dY[i \eh [dZej^[b_Wb
Y[bb \kdYj_ed _d lWiYkbWh f^oi_ebe]o+
Pe WZZh[ii j^_i gk[ij_ed) j^[ meha YWhh_[Z ekj _d j^_i Y^Wfj[h [lWbkWj[Z j^[ RACB*=
_ie\ehci) RACB*=./.) RACB*=.12 WdZ RACB*=.32 \eh j^[_h WX_b_jo je h[]kbWj[ RACBN/
WYj_lWj_ed) Zemdijh[Wc i_]dWb jhWdiZkYj_ed) feij*jhWdibWj_edWb ceZ_\_YWj_ed)
!&'!
YWFKKNHPNSL FSI UWTYJTQ^XNX QNSPJI YT UM^XNTQTLNHFQ WJXUTSXJX% 7JWJ# \J XMT\ YMFY
YMJXJ YMWJJ C465$1 NXTKTWRX J]MNGNY INKKJWJSYNFQ C465?) UMTXUMTW^QFYNTS FSI
IJQN[JW^ NSYT JFWQ^ JSITXTRJX% AMNX HT$TUJWFYN[JQ^ NRUFHYX TS NXTKTWR$XUJHNKNH
XNLSFQ YWFSXIZHYNTS YMWTZLM YMJ <1=; UFYM\F^% 1 PJ^ KJFYZWJ NX YMFY INKKJWJSY
C465?)$C465$1 NXTKTWR HTRUQJ]JX J]MNGNY INXYNSHY UFYYJWSX TK UQFXRF RJRGWFSJ
YWFKKNHPNSL# ZGNVZNYNSFYNTS FSI UWTYJTQ^XNX% AMJ KZSHYNTS TK C465$1 NXTKTWRX NX FQXT
INKKJWJSY NS FWYJWNFQ WJLJSJWFYNTS NS FS FSNRFQ RTIJQ% AMJXJ KNSINSLX XMT\ YMFY
C465$1$NXTKTWR$XUJHNKNH ?A; KZSHYNTS NX UWTLWFRRJI G^ QNSPNSL UTXY$YWFSXQFYNTS
RTINKNHFYNTSX YT WJXNIJSHJ \NYMNS INKKJWJSY NSYWFHJQQZQFW QTHFYNTSX%
%"$" -).0,/.
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1HYN[FYJI C465?) ZSIJWLTJX INRJWNXFYNTS FSI YWFSXFZYTUMTXUMTW^QFYNTS FY XUJHNKNH
H^YTUQFXRNH Y^WTXNSJ WJXNIZJX QNSPJI YT IT\SXYWJFR XNLSFQ YWFSXIZHYNTS UFYM\F^X
!2WZSX JY FQ%# )'('0 ;THM JY FQ%# )'(("% C465?) Y^WTXNSJ UMTXUMTW^QFYNTS UWJHJIJX
ZGNVZNYNSFYNTS FSI IJQN[JW^ YT JFWQ^ JSITXTRJX !9TUQNSL JY FQ%# )''/0 @HTYY FSI
<JQQTW# )''/0 2WZSX JY FQ%# )'('"% 5NWXYQ^# FHYN[FYJI C465?) NX YWFKKNHPJI NSYT
JSITXTRJX UWNTW YT UWTYJFXTRJ$IJUJSIJSY# HQJF[FLJ GJKTWJ YWFKKNHPNSL NSYT
Q^XTXTRJX KTW YJWRNSFQ IJLWFIFYNTS !2WZSX JY FQ%# )'('0 9TUQNSL JY FQ%# )''/"%
@JHTSIQ^# NSYJWSFQNXJI C465?) HFS GJ WJINWJHYJI NSYT XMTWY$QTTU&?FG+$UTXNYN[J TW
QTSL$QTTU&?FG(($UTXNYN[J WJH^HQNSL JSITXTRJX KTW YWFKKNHPNSL GFHP YT YMJ UQFXRF
RJRGWFSJ NS TWIJW YT RJINFYJ F XZGXJVZJSY WTZSI TK WJHJUYTW$QNLFSI JSLFLJRJSY
!2FQQRJW$7TKJW JY FQ%# )'((0 9TUQNSL JY FQ%# )'(+"% DJ M^UTYMJXNXJI YMFY C465$1
NXTKTWRX HTZQI INKKJWJSYNFQQ^ WJLZQFYJ FHYN[FYJI$C465?) NSYJWSFQNXFYNTS NS TWIJW YT
RTIZQFYJ NXTKTWR$XUJHNKNH IT\SXYWJFR XNLSFQ YWFSXIZHYNTS FSI JSITYMJQNFQ HJQQ
WJXUTSXJX%
AT YJXY YMNX NIJF# UWNRFW^ MZRFS ZRGNQNHFQ [JNS JSITYMJQNFQ HJQQX !7BC43X" \JWJ
XYNRZQFYJI KTW '# ,# (,# *' TW -' RNS \NYM JNYMJW C465$1(-,# C465$1()( TW C465$
1(+, !(%), S<" UWNTW YT RTSNYTWNSL C465?) I^SFRNHX ZXNSL HJQQ XZWKFHJ GNTYNS^QFYNTS%
8S TWIJW YT RJFXZWJ UQFXRF RJRGWFSJ$FXXTHNFYJI C465?) QJ[JQX FSI C465?)
FHYN[NY^# GTYM GNTYNS^QFYJI HJQQ XZWKFHJ !FKKNSNY^ NXTQFYNTS" FSI YTYFQ HJQQZQFW UWTYJNS
!YTYFQ Q^XFYJX" UTTQX \JWJ XZGOJHYJI YT NRRZSTGQTYYNSL KTW JNYMJW YTYFQ C465?) TW
C465?) UMTXUMTW^QFYJI FY E((., !5NLZWJ *%(1"% AMNX C465?)$UE((., UMTXUMT$
JUNYTUJ NX JXXJSYNFQ KTW C465?) KZSHYNTSFQ TZYUZY!X"% >ZFSYNKNHFYNTS WJ[JFQJI YMFY FQQ
"'$"
WKUHH A576%2 LVRIRUPV SURPRWHG D VLJQLILFDQW ULVH LQ FHOO VXUIDFH A576>*%SB))/-
OHYHOV$ SHDNLQJ DW HLWKHU - "A576%2).- DQG A576%2)*)# RU )- PLQ "A576%2),-#
UHVSHFWLYHO\ "6LJXUH +&)3#& 9QWHUHVWLQJO\$ FHOO VXUIDFH A576>*%SB))/- OHYHOV ZHUH
VLJQLILFDQWO\ GHFUHDVHG DIWHU +( PLQ RI A576%2).- RU A576%2),- VWLPXODWLRQ "6LJXUH
+&)3#& 9Q FRPSDULVRQ$ +( PLQ VWLPXODWLRQ ZLWK A576%2)*) UHYHDOHG JUHDWHU VWDELOLW\
DQG ORQJHYLW\ LQ FHOO VXUIDFH A576>*%SB))/- OHYHOV "6LJXUH +&)3#& @KLV ODWWHU
SKHQRPHQRQ FRLQFLGHG ZLWK UHGXFHG WRWDO A576>* LQWHUQDOLVDWLRQ$ ZKLFK FRQWUDVWHG
ZLWK HIIHFWV REVHUYHG XSRQ A576%2).- RU A576%2),- VWLPXODWLRQ "6LJXUH +&)4#&
@R IXUWKHU DVVHVV WKH DELOLW\ RI HDFK A576%2 LVRIRUP WR SURPRWH A576>*
LQWHUQDOLVDWLRQ$ HQGRWKHOLDO FHOOV ZHUH ILUVW WUHDWHG ")&- K# ZLWK F\FORKH[LPLGH WR EORFN
QHZ A576>* ELRV\QWKHVLV DQG WKHQ VXEMHFWHG WR D A576%2 LVRIRUP VWLPXODWLRQ
WLPH FRXUVH IROORZHG E\ DQDO\VLV XVLQJ IOXRUHVFHQFH%EDVHG PLFURVFRS\ "6LJXUH
+&*2#& =XDQWLILFDWLRQ RI A576>* SODVPD PHPEUDQH%WR%HQGRVRPH WUDIILFNLQJ DIWHU
A576%2).- RU A576%2),- VWLPXODWLRQ UHYHDOHG D ,(%-(! LQFUHDVH LQ FR%GLVWULEXWLRQ
ZLWK WKH HDUO\ HQGRVRPH PDUNHU$ 552) "6LJXUH +&*3#& 4RQYHUVHO\$ A576%2)*)
VWLPXODWLRQ IDLOHG WR UHYHDO D VLJQLILFDQW LQFUHDVH LQ A576>* FR%GLVWULEXWLRQ ZLWK
552) "6LJXUH +&*3#& @DNHQ WRJHWKHU$ WKHVH ILQGLQJV VXJJHVW WKDW A576%2 LVRIRUPV
FDQ FDXVH XQLTXH A576%2 VLJQDO WUDQVGXFWLRQ HYHQWV ZKLFK DUH OLQNHG WR GLIIHUHQWLDO
ORFDOLVDWLRQ WR HQGRVRPHV&
&#%#%# -)+*"( 4=828<6= 9<83<.6 04221<17>4.5 -)+*,% ?/4;?4>47.>487!
9<8>185@=4= .70 >1<647.5 013<.0.>487
A576%2 ELQGLQJ WR A576>* SURPRWHV SURWHRO\VLV DQG WHUPLQDO GHJUDGDWLRQ LQ WKH
HQGRVRPH%O\VRVRPH V\VWHP& 2V A576%2 LVRIRUPV H[KLELW GLIIHUHQW DELOLWLHV LQ
VWLPXODWLQJ A576>* HQGRF\WRVLV$ ZH K\SRWKHVLVHG WKDW VXFK WUDIILFNLQJ LV OLQNHG WR
A576>* WHUPLQDO GHJUDGDWLRQ& @R LQYHVWLJDWH WKLV$ HQGRWKHOLDO FHOOV ZHUH VXEMHFWHG
WR D A576%2 LVRIRUP VWLPXODWHG WLPH FRXUVH EHIRUH LPPXQREORW DQDO\VHV "6LJXUH
+&+2#& ?WLPXODWLRQ ZLWK A576%2).- RU A576%2),- SURPRWHG D VWHDG\ WXUQRYHU RI WRWDO
A576>* OHYHOV RYHU )*( PLQ$ UHVXOWLQJ LQ ^+(! UHGXFWLRQ LQ EDVDO A576>* OHYHOV
"6LJXUH +&+3#& 8RZHYHU$ VWLPXODWLRQ ZLWK A576%2)*) SURPRWHG D PRGHVW$
VWDWLVWLFDOO\ LQVLJQLILFDQW ^)(! UHGXFWLRQ LQ WRWDO A576>* OHYHOV RYHU WKH VDPH
SHULRG "6LJXUH +&+3#& @KXV$ H[RJHQRXVO\ DGGHG A576%2 LVRIRUPV KDYH GLIIHUHQWLDO
HIIHFWV RQ WKH A576>* SRRO DVVRFLDWHG ZLWK WKH HQGRF\WLF SDWKZD\&
A576%2).- ELQGV WR WKH FR%UHFHSWRU ;><) WR IRUP D A576>*';><)'A576%2).-
































































7PN[XL +&)& E687%2 PYUMUXS%YVLJPMPJ E687A* PTZLXTHRPYHZPUT& "6# >bZN[
R[Q\aURYVNY PRYY` dR_R `aVZbYNaRQ dVaU RVaUR_ J;=<&6*/.% J;=<&6*+* \_
J;=<&6*-. "*'+. [B# S\_ .% *.% ,) \_ /) ZV[ ORS\_R PRYY `b_SNPR OV\aV[fYNaV\[%
NSSV[Vaf V`\YNaV\[ N[Q VZZb[\OY\a N[NYf`V` \S a\aNY PRYY Yf`NaR` \_ OV\aV[fYNaRQ
PRYY `b_SNPR ]_\aRV[`' CRTNaVcR P\[a_\Y "abObYV[# N[Q ]\`VaVcR P\[a_\Y
"a_N[`SR__V[ _RPR]a\_% HSF#' "7 N[Q 8# EbN[aVSVPNaV\[ \S PRYY `b_SNPR "7#
NPaVcNaRQ J;=<F+&]L**0. \_ "8# BNab_R a\aNY J;=<F+ YRcRY` b]\[ J;=<&
6*/.% J;=<&6*+* \_ J;=<&6*-. `aVZbYNaV\[' ;__\_ ON_` V[QVPNaR i0./ "7?)#&


































7PN[XL +&*& 2JZP\HZLK E687A* RUJHRPYHZPUT ZU LHXR^ LTKUYUSLY& "6# >bZN[
R[Q\aURYVNY PRYY` dR_R ]_R&a_RNaRQ dVaU PfPY\UReVZVQR "8>K3 + "T(ZY# S\_ + U
]_V\_ a\ a_RNaZR[a dVaU RVaUR_ J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B#
S\_ *.% ,) \_ /) ZV[' ;[Q\aURYVNY PRYY` dR_R SVeRQ N[Q ]_\PR``RQ S\_
VZZb[\SYb\_R`PR[PR ZVP_\`P\]f b`V[T T\Na N[aV&J;=<F+ "T_RR[# N[Q _NOOVa
N[aV&;;6* "_RQ# N[aVO\QVR`3 [bPYRV `aNV[RQ b`V[T 96D? "OYbR#' GPNYR ON_% +)
"Z' "7# EbN[aVSVPNaV\[ \S J;=<F+(;;6* P\&QV`a_VObaV\[ b]\[ a_RNaZR[a dVaU



























7PN[XL +&+& E687%2 PYUMUXS%YVLJPMPJ YZPS[RHZPUT UM E687A*
KLNXHKHZPUT& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R `aVZbYNaRQ dVaU RVaUR_
J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B# S\_ .% *.% ,)% /) \_ *+)
ZV[ ORS\_R Yf`V` N[Q ]_\PR``V[T S\_ VZZb[\OY\a N[NYf`V` a\ N``R` a\aNY
J;=<F+ YRcRY`' "7# EbN[aVSVPNaV\[ \S a\aNY J;=<F+ YRcRY` b]\[
a_RNaZR[a dVaU J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-.' ;__\_ ON_`
674631=5 >0./ "7?)#& $4)')* "$$#% $4)'))* "$$$#% $4)')))* "$$$$#'
%.+%
'0.'
WdZ Nk^hX[h]) /-.0&+ JNL. h[Yhk_jc[dj ceZkbWj[i j^[ RACB*=.32*c[Z_Wj[Z
h[ifedi[ %=bbW_d [j Wb+) /-./8 GWmWckhW [j Wb+) /--58 GeY^) /-./& Xkj [nWYjbo ^em
j^_i eYYkhi _i kdYb[Wh+ Bkhj^[hceh[) RACB*=./. X_dZi ceh[ m[Wabo je JNL. WdZ
Ze[i dej fhecej[ JNL. Yecfb[n \ehcWj_ed m_j^ RACBN/ %LWd [j Wb+) /--4&+
=ZZ_j_edWbbo) JNL. h[]kbWj[i RACBN/ jhW\\_Ya_d] _d h[ifedi[ je RACB*=.32
%>Wbbc[h*De\[h [j Wb+) /-..8 GeY^ [j Wb+) /-.1&+ Pe j[ij j^[ i_]d_\_YWdY[ e\ JNL. _d
j^[ RACB*= _ie\ehc*if[Y_\_Y [dZej^[b_Wb h[ifedi[) [dZej^[b_Wb Y[bbi m[h[ fh[*
jh[Wj[Z m_j^ AC--//6) W if[Y_\_Y WdjW]ed_ij e\ RACB*=.32 X_dZ_d] je JNL. %FWhl_i
[j Wb+) /-.-&) fh_eh je [_j^[h RACB*=.32) RACB*=./. eh RACB*=.12 jh[Wjc[dj X[\eh[
c_YheiYefo*XWi[Z WdWboi_i e\ RACBN/ jhW\\_Ya_d] %B_]kh[ 0+1=&+ MkWdj_\_YWj_ed e\
jejWb RACBN/ b[l[bi _d Yedjheb WdZ AC--//6*jh[Wj[Z Y[bbi h[l[Wb[Z j^Wj _d^_X_j_ed e\
RACB*=.32 X_dZ_d] je JNL. i_]d_\_YWdjbo _dYh[Wi[Z b_]WdZ*Z[f[dZ[dj RACBN/
Z[]hWZWj_ed %q.+3*\ebZ& %B_]kh[ 0+1>&+ Dem[l[h) j^_i ceb[Ykb[ ^WZ de [\\[Yj ed
RACB*=./. eh RACB*=.12*Z[f[dZ[dj RACBN/ Z[]hWZWj_ed %B_]kh[ 0+1>&+
Lh_eh je j[hc_dWb Z[]hWZWj_ed) RACBN/ kdZ[h]e[i /3O fhej[Wiec[*Z[f[dZ[dj
fhej[eboi_i) m_j^_d bWj[ [dZeiec[i %q0- c_d feij*ij_ckbWj_ed& je ][d[hWj[ W .3- a@W
?*j[hc_dWb \hW]c[dj %>hkdi [j Wb+) /-.-&+ P^ki je Wii[ii [WY^ RACB*= _ie\ehc \eh
_ji WX_b_jo je fhecej[ RACBN/ fhej[eboi_i [dZej^[b_Wb Y[bbi m[h[ ij_ckbWj[Z m_j^
[_j^[h RACB*=.32) RACB*=./. eh RACB*=.12 \ebbem[Z Xo _cckdeXbejj_d] je Wii[ii
j^[ b[l[bi e\ j^[ q.3- a@W fhej[eboj_Y RACBN/ \hW]c[dj ][d[hWj[Z _d [dZeiec[i
%cWha[Z Xo XbWYa Whhem& %B_]kh[ 0+2=&+ MkWdj_\_YWj_ed e\ j^[ .3- a@W RACBN/
\hW]c[dj i^em[Z j^Wj Wbb j^h[[ RACB*= _ie\ehci i_]d_\_YWdjbo fhecej[Z RACBN/
fhej[eboi_i) m^_Y^ f[Wa[Z Wj q0- c_d feij ij_ckbWj_ed %B_]kh[ 0+2>&+ Edj[h[ij_d]bo)
RACB*=.32*ij_ckbWj[Z RACBN/ fhej[eboi_i mWi ^_]^[h %q.+2*\ebZ& j^Wd j^Wj YWki[Z
Xo [_j^[h RACB*=./. eh RACB*=.12 %B_]kh[ 0+2>&+ JejWXbo) RACB*=./. ij_ckbWj_ed
fhecej[Z i_c_bWh b[l[bi e\ RACBN/ fhej[eboi_i YecfWh[Z je RACB*=.12 jh[Wjc[dj
%B_]kh[ 0+2>&) Z[if_j[ h[ZkY[Z b_]WdZ*ij_ckbWj[Z RACBN/ _dj[hdWb_iWj_ed %i[[
[Whb_[h _d B_]kh[ 0+.? WdZ B_]kh[ 0+/>&+
RACB*=*ij_ckbWj[Z RACBN/ WYj_lWj_ed YWki[i johei_d[ jhWdiWkjef^eif^ehobWj_ed
m^_Y^ fh[Y[Z[i kX_gk_j_dWj_ed) m^_Y^ ^Wi X[[d _cfb_YWj[Z _d jWh][j_d] RACBN/ \eh
fhej[eboi_i WdZ j[hc_dWb Z[]hWZWj_ed %>hkdi [j Wb+) /-.-8 AmWd [j Wb+) /--3&+ Kd[
feii_Xb[ [nfbWdWj_ed \eh j^[ Z_\\[h[dj_Wb WX_b_jo e\ RACB*= _ie\ehci je c[Z_Wj[
b_]WdZ*Z[f[dZ[dj RACBN/ j[hc_dWb Z[]hWZWj_ed WdZ fhej[eboi_i) YekbZ X[ j^[_h
YWfWY_jo je fhecej[ RACBN/ kX_gk_j_dWj_ed+ Pe [lWbkWj[ j^_i feii_X_b_jo) W j_c[
Yekhi[ e\ RACB*= ij_ckbWj_ed mWi \ebbem[Z Xo Wd WdWboi_i e\ _cckdefh[Y_f_jWj[Z





























+( SPT +( SPT
E687%2),-
+( SPT
7PN[XL +&,& 2T ?A@) HTZHNUTPYZ VXUSUZLY HJZP\HZLK E687A*
KLNXHKHZPUT& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R ]_R&a_RNaRQ dVaU * ZB
;=))++2% N ZRZO_N[R&VZ]R_ZRNOYR N[aNT\[V`a S\_ CFD* ",) ZV[# ]_V\_ a\
a_RNaZR[a dVaU RVaUR_ J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B# S\_ ,)
ZV[' ;[Q\aURYVNY PRYY` dR_R SVeRQ N[Q ]_\PR``RQ S\_ VZZb[\SYb\_R`PR[PR
ZVP_\`P\]f b`V[T T\Na N[aV&J;=<F+ "T_RR[#3 [bPYRV `aNV[RQ b`V[T 96D?
"OYbR#' GPNYR ON_% +)) "Z' "7# EbN[aVSVPNaV\[ \S J;=F+ YRcRY` b]\[ a_RNaZR[a
dVaU J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-.' ;__\_ ON_` V[QVPNaR iG;B "[5,#'























7PN[XL +&-& E687%2 PYUMUXS%YVLJPMPJ XLN[RHZPUT UM RPNHTK%YZPS[RHZLK
E687A* VXUZLUR^YPY& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R `aVZbYNaRQ dVaU
RVaUR_ J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B# S\_ ,) \_ *+) ZV[
ORS\_R Yf`V` N[Q ]_\PR``V[T S\_ VZZb[\OY\a N[NYf`V` a\ N``R` J;=<F+
]_\aR\Yf`V`' "7# EbN[aVSVPNaV\[ \S J;=<F+&*/) X9N ]_\aR\YfaVP S_NTZR[a
"6__\d# YRcRY` b]\[ a_RNaZR[a dVaU J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-.''
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7PN[XL +&.& E687%2 PYUMUXS%YVLJPMPJ LMMLJZY UT E687A*
[IPW[PZPTHZPUT& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R `aVZbYNaRQ dVaU RVaUR_
J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B# S\_ *. \_ ,) ZV[ ORS\_R
ORV[T `bOWRPaRQ a\ VZZb[\]_RPV]VaNaV\[ "?D# b`V[T N[ N[aVO\Qf NTNV[`a
a\aNY J;=<F+' H\aNY PRYY \_ ?D Yf`NaR` dR_R ]_\PR``RQ S\_ VZZb[\OY\a
N[NYf`V` a\ N``R` J;=<F+ bOV^bVaV[NaV\[ `aNab` b`V[T N[ N[aVO\Qf NTNV[`a
]\Yf&bOV^bVaV[ "<@+#' CRTNaVcR P\[a_\Y "abObYV[# N[Q ]\`VaVcR P\[a_\Y "?T=#'
"7# EbN[aVSVPNaV\[ \S J;=<F+ bOV^bVaV[NaV\[ `aNab` b]\[ a_RNaZR[a dVaU
J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-.' ;__\_ ON_` V[QVPNaR i0./ "7?)#&
$4)'). "$#% $4)'))* "$$$#% $4)')))* "$$$$#' DN[RY 6 N[Q `RYRPaRQ QNaN S_\Z
]N[RY 7 V[ aUV` SVTb_R dN` XV[QYf ]_\cVQRQ Of BV`` =' 6' GZVaU
"D\[[NZONYNZ YNO\_Na\_f% I[VcR_`Vaf \S ARRQ`% I@#'
%./%
'02'
YecX_d[Z _cckde_iebWj_ed WdZ _cckdeXbejj_d] [nf[h_c[dji h[l[Wb[Z RACB*=.32
ij_ckbWj_ed YWki[Z cWn_cWb RACBN/ kX_gk_j_dWj_ed %q0+2*\ebZ h[bWj_l[ je ded*
ij_ckbWj[Z Yedjheb& _d YecfWh_ied je [_j^[h RACB*=./. eh RACB*=.12 ij_ckbWj_ed
%B_]kh[ 0+3>&+ Edj[h[ij_d]bo) RACB*=.12 YWki[Z i_]d_\_YWdj RACBN/ j[hc_dWb
Z[]hWZWj_ed %B_]kh[ 0+0=&) o[j j^_i b_]WdZ Z_Z dej YWki[ W Yehh[ifedZ_d] _dYh[Wi[ _d
RACBN/ kX_gk_j_dWj_ed el[h W i_c_bWh j_c[ f[h_eZ %B_]kh[ 0+3>&+ Ed YedjhWij)
Wbj^ek]^ RACB*=./. ij_ckbWj_ed YWki[Z i_]d_\_YWdj o[j Z[bWo[Z kX_gk_j_dWj_ed _d
RACBN/ %B_]kh[ 0+3>&) j[hc_dWb Z[]hWZWj_ed mWi ]h[Wjbo h[ZkY[Z %B_]kh[ 0+0>&+
P^[i[ \_dZ_d]i ik]][ij j^Wj kX_gk_j_dWj_ed e\ RACBN/ _i dej W fh[h[gk_i_j[ \eh
j[hc_dWb Z[]hWZWj_ed Xkj cWo X[ h[gk_h[Z \eh fhej[Wiec[*h[]kbWj[Z Yb[WlW][
WiieY_Wj[Z m_j^ [dZeiec[i+
-(,(-( L;=<'6 Xb^U^a\'b_TRXUXR L;=<H, T]S^RhcXR caPUUXRZX]V aTVd[PcTb
;HA+), PRcXePcX^] P]S T]S^cWT[XP[ RT[[ _a^[XUTaPcX^](
RACB*= X_dZ_d] je RACBN/ WYj_lWj[i ckbj_fb[ Zemdijh[Wc i_]dWbb_d] fWj^mWoi
%[+]+ ANG.,/) f05 I=LG WdZ =aj& m^_Y^ Z_ifbWo RACB*= _ie\ehc*if[Y_\_Y
Z_\\[h[dY[i %GWmWckhW [j Wb+) /--58 LWd [j Wb+) /--4&+ OkY^ i_]dWb jhWdiZkYj_ed _i
Z[f[dZ[dj ed j^[ f^eif^ehobWj_ed e\ a[o RACBN/ johei_d[ h[i_Zk[i ikY^ Wi U62.)
U.-21) U.-26) U..42 WdZ U./.1 %GeY^ [j Wb+) /-..&+ S[ \khj^[h _dl[ij_]Wj[Z j^[
b_da X[jm[[d _ie\ehc*if[Y_\_Y RACBN/ WYj_lWj_ed WdZ Zemdijh[Wc i_]dWb
jhWdiZkYj_ed) Xo ced_jeh_d] jme f^eif^ejohei_d[ [f_jef[i) dWc[bo fU..42 WdZ
fU./.1 %B_]kh[ 0+4=&+ MkWdj_\_YWj_ed h[l[Wb[Z j^Wj j^[i[ j^h[[ RACB*= _ie\ehci
fhecej[Z Z_\\[h[dj_Wb WYj_lWj_ed e\ RACBN/*fU..42 %B_]kh[ 0+4>&+ Dem[l[h) kdZ[h
j^[ iWc[ YedZ_j_edi) j^[ b[l[bi e\ RACBN/*fU./.1 m[h[ h[bWj_l[bo i_c_bWh %B_]kh[
0+4?&+ Ed YedjhWij je j^[ ej^[h f^eif^e*[f_jef[) RACBN/*fU./.1 mWi Wbh[WZo
[l_Z[dj _d ded*ij_ckbWj[Z Y[bbi WdZ edbo Z_ifbWo[Z W ceZ[ij q/*\ebZ h_i[ kfed
ij_ckbWj_ed m_j^ j^[ lWh_eki RACB*= _ie\ehci %B_]kh[ 0+4) = je ?&+ JejWXbo) Wbj^ek]^
j^[ _dj[di_jo e\ j^[ RACBN/*fU./.1 mWi bem[h) j^[ ZkhWj_ed mWi Yb[Whbo ceh[
ikijW_d[Z %B_]kh[ 0+4?&+ P^_i hW_i[i j^[ b_a[b_^eeZ j^Wj j^[i[ jme f^eif^e*[f_jef[i
\kdYj_ed Z_\\[h[djbo m_j^_d j^[ b_\[j_c[ e\ j^[ RACBN/ Yecfb[n WdZ _dj[]hWj[ Z_\\[h[dj
Wif[Yji e\ i_]dWb jhWdiZkYj_ed) feij*jhWdibWj_edWb ceZ_\_YWj_edi WdZ jhW\\_Ya_d]+
RACB*= _ie\ehc*if[Y_\_Y RACBN/ WYj_lWj_ed jh_]][hi Z_\\[h[dj_Wb i_]dWbb_d] j^hek]^
j^[ IAG.*ANG.,/ fWj^mWo %V^Wd] [j Wb+) /--5&+ RACB*=*ij_ckbWj[Z RACBN/*
fU..42 WYj_lWj_ed _i b_da[Z je j^[ ][d[hWj_ed e\ f^eif^e*ANG.,/ %IYHWk]^b_d WdZ














































7PN[XL +&/& E687%2 PYUMUXSY VXUSUZL KPMMLXLTZPHR E687A* Z^XUYPTL
VOUYVOUX^RHZPUT& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R `aVZbYNaRQ dVaU RVaUR_
J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B# S\_ +'.% .% *) \_ +) ZV[
ORS\_R Yf`V` N[Q ]_\PR``V[T S\_ VZZb[\OY\a N[NYf`V` b`V[T `VaR&`]RPVSVP
]U\`]U\& N[aVO\QVR` NTNV[`a ]&J;=<F+' "7 N[Q 8# EbN[aVSVPNaV\[ \S
J;=<&6 V`\S\_Z&`]RPVSVP ]U\`]U\_fYNaV\[ \S `]RPVSVP J;=<F+ af_\`V[R
_R`VQbR` b]\[ a_RNaZR[a dVaU J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-.' "7#
J;=<F+&]L**0. N[Q "8# J;=<F+&]L*+*-' ;__\_ ON_` V[QVPNaR iG;B




j^[ IAG.*ANG.,/ fWj^mWo _i WiieY_Wj[Z m_j^ RACBN/ h[i_Z[dY[ _d [dZeiec[i
%HWdW^Wd [j Wb+) /-.-8 U_bcWp [j Wb+) /--0&+ Kkh \_dZ_d]i ik]][ij[Z j^Wj Z_\\[h[dj_Wb
RACB*= _ie\ehc*if[Y_\_Y sfhe]hWcc_d]t e\ RACBN/ \kdYj_edWb_jo YekbZ X[
WiieY_Wj[Z m_j^ _ji h[i_Z[dY[ j_c[ m_j^_d [dZeiec[i+ Pe j[ij j^_i _Z[W) RACB*=
_ie\ehc*if[Y_\_Y ij_ckbWj_ed e\ [dZej^[b_Wb Y[bbi mWi \ebbem[Z Xo _cckdeXbej WdWboi_i
e\ f^eif^e*ANG.,/ WdZ RACBN/*fU..42 b[l[bi %B_]kh[ 0+5=&+ MkWdj_\_YWj_ed e\
f^eif^e*ANG.,/ b[l[bi h[l[Wb[Z j^Wj m^[h[Wi RACB*=.32 ij_ckbWj_ed fheZkY[Z j^[
^_]^[ij _dYh[Wi[ _d ANG.,/ WYj_lWj_ed %q/*\ebZ ^_]^[h&8 j^[h[ mWi de Z_\\[h[dY[
X[jm[[d j^[ h[ZkY[Z b[l[bi e\ WYj_lWj_ed _d RACB*=./. eh RACB*=.12*ij_ckbWj[Z
Y[bbi %B_]kh[ 0+5>&+ =bj^ek]^) j^[h[ m[h[ Yedi_ij[dj _dYh[Wi[i _d RACBN/*fU..42
b[l[bi %B_]kh[ 0+5?&) j^ki j^_i Z_Z dej Wff[Wh je X[ Z_h[Yjbo Yekfb[Z je f^eif^e*
ANG.,/ b[l[bi+ Pe _dl[ij_]Wj[ _\ j^_i f^[dec[ded mWi \kdYj_edWbbo b_da[Z)
[dZej^[b_Wb Y[bbi m[h[ ij_ckbWj[Z m_j^ [WY^ RACB*= b_]WdZ fh_eh je Wii[iic[dj e\
[dZej^[b_Wb Y[bb fheb_\[hWj_ed %B_]kh[ 0+5@&+ MkWdj_\_YWj_ed h[l[Wb[Z j^Wj j^[ RACB*
=.32 ij_ckbWj_ed fhecej[Z j^[ bWh][ij _dYh[Wi[ _d Y[bb fheb_\[hWj_ed m^_Y^ mWi
i_]d_\_YWdjbo ^_]^[h %q/2"& j^Wd [_j^[h RACB*=./. eh RACB*=.12 %B_]kh[ 0+5@&+
?edl[hi[bo) [dZej^[b_Wb Y[bbi ij_ckbWj[Z m_j^ RACB*=./. eh RACB*=.12 Z_Z dej i^em
Wdo i_]d_\_YWdj Z_\\[h[dY[i %B_]kh[ 0+5@&+ P^[i[ \_dZ_d]i _dZ_YWj[ j^Wj RACB*=
_ie\ehc*if[Y_\_Y fhe]hWcc_d] e\ RACBN/ \kdYj_ed _i Z[f[dZ[dj ed Xej^ johei_d[
f^eif^ehobWj_ed WdZ jhW\\_Ya_d] je [dZeiec[i8 j^ki h[ZkY[Z YWfWY_jo _d [_j^[h e\
j^[i[ [l[dji ikXijWdj_Wbbo Z[Yh[Wi[i Y[bbkbWh h[ifedi[i ikY^ Wi fheb_\[hWj_ed+
-(,(.( L;=<'6 Xb^U^a\b SXUUTaT]cXP[[h aTVd[PcT cdQd[^VT]TbXb P]S PacTaXP[
aTVT]TaPcX^]
AdZej^[b_Wb Y[bb jkX[ \ehcWj_ed _i ed[ e\ i[l[hWb a[o [dZej^[b_Wb Y[bb h[ifedi[i
h[gk_h[Z \eh RACB*=*ij_ckbWj[Z Wd]_e][d[i_i+ Pe Wii[ii j^[ WX_b_jo e\ [WY^ RACB*
= je fhecej[ j^[ \ehcWj_ed e\ ^ebbem [dZej^[b_Wb Y[bb jkX[i \hec _iebWj[Z Y[bbi) m[
ki[Z Wd [dZej^[b_Wb Y[bb,\_XheXbWij Ye*Ykbjkh[ WiiWo %B_]kh[ 0+6=&+ MkWdj_\_YWj_ed e\
jejWb [dZej^[b_Wb jkXkb[ b[d]j^ %B_]kh[ 0+6>& eh XhWdY^ fe_dj dkcX[h %B_]kh[ 0+6?&
h[l[Wb[Z j^Wj RACB*=.32 jh[Wjc[dj fhecej[Z i_]d_\_YWdjbo bed][h WdZ ceh[
[nj[di_l[bo XhWdY^[Z jkXkb[ d[jmehai) Wi effei[Z je [_j^[h RACB*=./. eh RACB*
=.12 jh[Wjc[dj %B_]kh[ 0+6) > WdZ ?&+ Dem[l[h) j^[h[ mWi b_jjb[ Z_\\[h[dY[ _d j^[ i_p[
WdZ Yecfb[n_jo e\ j^[ jkXkb[ d[jmehai \ehc[Z _d YecfWh_ied e\ RACB*=./. li+
RACB*=.12 jh[Wjc[dj %B_]kh[ 0+6) > WdZ ?&+ Edj[h[ij_d]bo) RACB*=./.*ij_ckbWj[Z
jkXkbe][d[i_i f[Wa[Z W\j[h 2 ZWoi) m_j^ W Z[Yb_d[ _d Xej^ jejWb jkXkb[ b[d]j^ WdZ
XhWdY^ fe_dj dkcX[h kfed Yedj_dk[Z ]hemj^ \WYjeh ij_ckbWj_ed) m^[h[Wi j^[ [\\[Yji
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Z[I[RUNLTLYPY& "6# >bZN[ R[Q\aURYVNY PRYY` dR_R P\&PbYab_RQ \[ N ORQ \S
]_VZN_f UbZN[ SVO_\OYN`a` S\_ -% .% / \_ 0 QNf` N[Q `aVZbYNaRQ dVaU RVaUR_
J;=<&6*/.% J;=<&6*+* \_ J;=<&6*-. "*'+. [B#' 8\&PbYab_R` dR_R SVeRQ
N[Q R[Q\aURYVNY abObYR` cV`bNYV`RQ Of `aNV[V[T b`V[T N Z\b`R N[aV&D;86B*
N[aVO\Qf S\YY\dRQ Of SYb\_R`PR[a `RP\[QN_f N[aVO\Qf YNORYYV[T' GPNYR ON_%
*))) "Z' "7 N[Q 8# EbN[aVSVPNaV\[ \S R[Q\aURYVNY PRYY abObY\TR[R`V`
V[PYbQV[T a\aNY "7# abObYR YR[TaU "6I# N[Q "8# [bZOR_ \S O_N[PU ]\V[a`'
;__\_ ON_` V[QVPNaR iG;B "[5,#' $4)'). "$#% $4)')* "$$#% $4)'))* "$$$#'
%/*%
!#"!
;L FKRBOPFD>PB PEB FKAFRFAQ>I @>M>@FPU LC B>@E <354$/ FOLCLNJ PL MNLJLPB ?ILLA
RBOOBI OMNLQPFKD SB QOBA >K !( '"'$ OMNLQPFKD >OO>U QOFKD OIF@BO LC JLQOB >LNP>
BJ?BAABA SFPEFK > @LII>DBK J>PNFT !4FDQNB )%'&/"% 8Q>KPFCF@>PFLK NBRB>IBA PE>P >II
PENBB <354$/ FOLCLNJO E>RB PEB MLPBKPF>I PL FKAQ@B ?ILLA RBOOBI OMNLQPFKD !4FDQNB
)%'&0"% 9PFJQI>PFLK SFPE <354$/',+ MNLJLPBA PEB I>NDBOP NBI>PFRB FK@NB>OB FK OMNLQP
KQJ?BN !V*$CLIA" CLIILSBA ?U <354$/'*+ !V)$CLIA" >KA CFK>IIU <354$/'(' !V(%+$CLIA.
4FDQNB )%'&0"%
=B PEBK >OHBA SEBPEBN OQ@E MEBKLJBK> @LQIA ?B NB@>MFPQI>PBA "# '"'$ QOFKD >
JLQOB EFKA IFJ? FO@E>BJF> JLABI% /CPBN PEB OQNDF@>I FKAQ@PFLK LC FO@E>BJF> SFPEFK
PEB EFKA IFJ?O# JF@B SBNB DFRBK BFPEBN RBEF@IB !709" !4FDQNB )%''/"# <354$/',+
!4FDQNB )%''0" LN <354$/'(' !4FDQNB )%''1" >O ABO@NF?BA LRBN > MBNFLA LC (' A>UO
>KA >NPBNF>I ?ILLA CILS >K>IUOBA QOFKD I>OBN 2LMMIBN FJ>DFKD !4FDQNB )%''# / PL 1"%
8Q>KPFCF@>PFLK LC NBI>PFRB EFKA IFJ? NBMBNCQOFLK !OBB 6>PBNF>IO >KA 6BPELAO" OELSBA
PE>P AQB PL PEBFN K>PQN>I EB>IFKD >?FIFPU >ILKB !PNB>PJBKP SFPE 709"# JF@B MNLJLPBA >
J>TFJ>I MB>H NB@LRBNU FK ?ILLA CILS !V($CLIA" >CPBN > '* A>U MBNFLA >KA PEFO S>O OPFII
BRFABKP >CPBN (' A>UO MLOP FKGQNU !4FDQNB )%''2"% ;EFO S>O OFJFI>N PL PE>P L?OBNRBA
QMLK >AJFKFOPN>PFLK LC <354$/'(' !4FDQNB )%''2"% 1LKRBNOBIU# <354$/',+ PNB>PJBKP
MNLJLPBA > OFDKFCF@>KP V*$CLIA MB>H FK@NB>OB FK EFKA IFJ? NBMBNCQOFLK >CPBN GQOP -
A>UO @LJM>NBA PL >AJFKFOPN>PFLK LC RBEF@IB LN <354$/'(' !4FDQNB )%''2"% ;EQO
<354$/ FOLCLNJO E>RB AFCCBNBKPF>I @>M>@FPFBO PL MNLJLPB ?ILLA RBOOBI CLNJ>PFLK >KA
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7PN[XL +&))& E687%2 PYUMUXSY KPMMLXLTZPHRR^ VXUSUZL "# %"%$
HTNPUNLTLYPY PT H SU[YL OPTK RPSI PYJOHLSPH SUKLR& "6 a\ 8# 1 dRRX \YQ
8.07Y(/ ZNYR ZVPR dR_R N[R`aURaV`RQ N[Q `bOWRPaRQ a\ YVTNaV\[ \S aUR
SRZ\_NY N_aR_f "FVTUa# N[Q N `UNZ \]R_NaV\[ \[ aURV_ P\[a_NYNaR_NY YVZO "ARSa#'
BVPR dR_R aUR[ TVcR[ RVaUR_ "6# D7G% "7# J;=<&6*/. "+) [T(QNf# \_ "8#
J;=<&6*+* "+) [T(QNf# cVN VZ]YN[aRQ \`Z\aVP ]bZ]' >V[Q YVZO OY\\Q SY\d
dN` N[NYf`RQ cVN YN`R_ 9\]]YR_ VZNTV[T Na )% 0% *- N[Q +* QNf` ]\`a
\]R_NaV\[' 7\e QR]VPa` N_RN ^bN[aVSVRQ "9#' EbN[aVSVPNaV\[ \S UV[Q YVZO
_R]R_Sb`V\[ NSaR_ a_RNaZR[a dVaU RVaUR_ D7G% J;=<&6*/. \_ J;=<&6*+*' ;__\_
21;< 674631=5 >0./ "7?,#& $4)'))* "$$$#' HUR QNaN V[ aUV` SVTb_R dN` ]_\cVQRQ
V[ ]N_a Of 9_ C' LbYQN`URcN "<NPbYaf \S BRQVPV[R ! >RNYaU% I[VcR_`Vaf \S
ARRQ`% I@# N[Q BV`` ?' 6OQbY MN[V "D\[[NZONYNZ YNO\_Na\_f% I[VcR_`Vaf \S
ARRQ`% I@#'
E687%2)*)
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Ed j^_i ijkZo) m[ i^em j^Wj Z_\\[h[dj RACB*= _ie\ehci Z_\\[h[dj_Wb fhecej[ b_]WdZ*
Z[f[dZ[dj RACBN/ _dj[hdWb_iWj_ed) m^_Y^ _cfWYji ed RACB*= _ie\ehc*if[Y_\_Y
Zemdijh[Wc i_]dWb jhWdiZkYj_ed WdZ j^_i _d\bk[dY[i [dZej^[b_Wb Y[bb fheb_\[hWj_ed)
jkX[ \ehcWj_ed WdZ Whj[h_Wb h[][d[hWj_ed %B_]kh[ 0+./&+ Ed j^_i ceZ[b) j^h[[ RACB*=
_ie\ehci m_j^ i_c_bWh W\\_d_j_[i \eh RACBN/) Z_\\[h[dj_Wbbo fhe]hWc b_]WdZ*Z[f[dZ[dj
h[Y[fjeh _dj[hdWb_iWj_ed) fhej[eboi_i WdZ jkhdel[h b_da[Z je johei_d[ f^eif^ehobWj_ed
WdZ kX_gk_j_dWj_ed %B_]kh[ 0+./&+ Kkh \_dZ_d]i h[l[Wb j^Wj RACB*= _ie\ehc*if[Y_\_Y
RACBN/ _dj[hdWb_iWj_ed _dje AA=.*fei_j_l[ [Whbo [dZeiec[i) _d Yed`kdYj_ed m_j^
RACBN/*fU..42 b[l[bi) fhe]hWci _ie\ehc*if[Y_\_Y ANG.,/ i_]dWb jhWdiZkYj_ed
%B_]kh[ 0+./&+ P^_i _dj[]hWj[Z c[Y^Wd_ic ^[bfi Z[j[hc_d[ RACB*= _ie\ehc*if[Y_\_Y
[dZej^[b_Wb Y[bb ekjYec[i %B_]kh[ 0+./&+
= a[o \[Wjkh[ e\ RACB*= X_dZ_d] je RACBN/ _i h[Y[fjeh _dj[hdWb_iWj_ed) b_da[Z je _ji
kX_gk_j_dWj_ed WdZ j[hc_dWb Z[]hWZWj_ed+ H_]WdZ*Z[f[dZ[dj RACBN/ _dj[hdWb_iWj_ed
mWi _dYh[Wi[Z _d [dZej^[b_Wb Y[bbi ij_ckbWj[Z m_j^ [_j^[h RACB*=.32 eh RACB*=.12) _d
YecfWh_ied je j^ei[ ij_ckbWj[Z m_j^ RACB*=./.+ P^_i Yehh[bWj[Z m_j^ _dYh[Wi[Z Ye*
Z_ijh_Xkj_ed m_j^ AA=.*fei_j_l[ [Whbo [dZeiec[i WdZ hWj[ e\ RACBN/ Z[]hWZWj_ed
_d j^ei[ Y[bbi+ P^[ c[Y^Wd_ici X[^_dZ ^em Z_\\[h[dj RACB*= _ie\ehci fhecej[
if[Y_\_Y RACBN/ _dj[hdWb_iWj_ed Wh[ ij_bb kdYb[Wh+ Dem[l[h) j^[ RACB*= _ie\ehc*
if[Y_\_Y Ye*h[Y[fjeh d[khef_b_d . %JNL.& Wff[Whi je fbWo W heb[ _d h[]kbWj_d]
RACBN/ jkhdel[h WdZ jhW\\_Ya_d]+ >beYa_d] RACB*=,JNL. _dj[hWYj_edi _dYh[Wi[Z
RACB*=.32*Z[f[dZ[dj RACBN/ Z[]hWZWj_ed+ ?edl[hi[bo) JNL. f[hjkhXWj_ed Z_Z
dej W\\[Yj RACBN/ jkhdel[h kfed ij_ckbWj_ed m_j^ RACB*=./. eh RACB*=.12) m^[h[
JNL. _i dej h[Yhk_j[Z je ikY^ RACBN/*RACB*= Yecfb[n[i %LWd [j Wb+) /--48
J[k\[bZ [j Wb+) /--/8 GeY^ WdZ ?bW[iied*S[bi^) /-./8 GeY^) /-./&+ =ZZ_j_edWbbo)
JNL. _i _cfb_YWj[Z _d NWX..*Z[f[dZ[dj bed] beef RACBN/ h[YoYb_d] kfed RACB*
=.32 ij_ckbWj_ed %>Wbbc[h*De\[h [j Wb+) /-..&+ P^[h[\eh[) Wjj[dkWj_ed e\ RACBN/
h[YoYb_d] YekbZ WYYekdj \eh _dYh[Wi[Z RACB*=.32*ij_ckbWj[Z RACBN/ jkhdel[h _d
JNL. WdjW]ed_ij*jh[Wj[Z [dZej^[b_Wb Y[bbi+
Kd[ [nfbWdWj_ed \eh ^em Z_\\[h[dj RACB*= _ie\ehci fhecej[ Z_\\[h[dj_Wb RACBN/
_dj[hdWb_iWj_ed WdZ jhW\\_Ya_d]) _i j^hek]^ j^[ kj_b_iWj_ed e\ Z_\\[h[dj _dj[hdWb_iWj_ed
fWj^mWoi Wj j^[ fbWicW c[cXhWd[+ RACBN/ _dj[hdWb_iWj_ed _i h[]kbWj[Z Xo Xej^
YbWii_YWb YbWj^h_d*Z[f[dZ[dj [dZeYojei_i %?@A& WdZ YbWj^h_d*_dZ[f[dZ[dj
[dZeYojei_i %?EA& %AmWd [j Wb+) /--38 >hkdi [j Wb+) /-.-8 HWXh[Ygk[ [j Wb+) /--08
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J;=<F+ QVZR_V`NaV\[ N[Q RVaUR_ "L**0.# \_ "L*+*-#
a_N[`Nba\]U\`]U\_fYNaV\[ \S `]RPVSVP af_\`V[R _R`VQbR`% QR]R[QV[T \[ aUR
J;=<&6 V`\S\_Z b`RQ' "+# 9VSSR_R[aVNY _RPR]a\_ bOV^bVaV[NaV\[% N[Q ",#
J;=<F+ V[aR_[NYV`NaV\[ V[a\ ;;6*&]\`VaVcR RN_Yf R[Q\`\ZR`' "-# 9VSSR_R[aVNY
YRcRY` \S J;=<&6 V`\S\_Z&`aVZbYNaRQ J;=<F+ V[aR_[NYV`NaV\[ VZ]NPa` \[
Q\d[`a_RNZ ;F@*(+ NPaVcNaV\[ V[ P\ZOV[NaV\[ dVaU J;=<F+&]L**0. YRcRY`
V'R' N UVTU YRcRY \S L**0. NPaVcNaV\[ N[Q UVTU YRcRY \S J;=<F+ V[aR_[NYV`NaV\[
R^bNY` UVTUR_ ;F@*(+ `VT[NYYV[T3 N Y\d YRcRY \S L**0. NPaVcNaV\[ N[Q UVTU
YRcRY \S J;=<F+ V[aR_[NYV`NaV\[ "\_ cVPR cR_`N# R^bNY` Y\dR_ ;F@*(+
`VT[NYYV[T3 N` dVaU J;=<&6*/. \_ J;=<&6*-. N[Q J;=<&6*+* _R`]RPaVcRYf' ".#
J;=<F+ V` a_NSSVPXRQ V[a\ YNaR R[Q\`\ZR` dUR_R Va V` ]_\T_NZZRQ S\_ J;=<&
6 V`\S\_Z&`]RPVSVP ]_\aR\Yf`V` ]_V\_ a\ Yf`\`\ZNY QRT_NQNaV\[' "/# J;=<&6
V`\S\_Z&`]RPVSVP J;=<F+ NPaVcNaV\[ N[Q _RPR]a\_ a_NSSVPXV[T ]_\T_NZ`
R[Q\aURYVNY PRYY ]_\YVSR_NaV\[ N[Q OY\\Q cR``RY S\_ZNaV\[' J;=<&6*+* ]NaUdNf
QR[\aRQ Of OYNPX N__\d3 J;=<&6*/. ]NaUdNf QR[\aRQ Of dUVaR N__\d3 J;=<&




YekbZ [nfbW_d ^em Z_\\[h[dj RACB*= _ie\ehci fhecej[ Z_\\[h[dj_Wb jhW\\_Ya_d] WdZ
jkhdel[h) j^ki ceZkbWj_d] Zemdijh[Wc fWj^mWoi WdZ Y[bbkbWh h[ifedi[i+
RACBN/ kX_gk_j_dWj_ed ^Wi X[[d ijhed]bo b_da[Z je j[hc_dWb Z[]hWZWj_ed %>hkdi [j
Wb+) /-.-&+ Okhfh_i_d]bo) ekh meha dem Wh]k[i j^Wj b_]WdZ*ij_ckbWj[Z RACBN/
kX_gk_j_dWj_ed _i dej Z_h[Yjbo Yekfb[Z je [dZeiec[*boieiec[ jhW\\_Ya_d] \eh j[hc_dWb
Z[]hWZWj_ed+ =bj^ek]^ RACB*=.32 Yb[Whbo jh_]][hi cWn_cWb RACBN/ kX_gk_j_dWj_ed
WdZ j[hc_dWb Z[]hWZWj_ed) RACB*=.12 YWki[i [gk_lWb[dj RACBN/ j[hc_dWb
Z[]hWZWj_ed m_j^ekj Yehh[ifedZ_d] kX_gk_j_dWj_ed %B_]kh[ 0+./&+ Kd[ feii_X_b_jo _i
j^Wj RACBN/ kX_gk_j_dWj_ed h[\b[Yji c[cXhWd[ fhej[_d h[YoYb_d] eh _ji b[l[b e\
fhej[eboi_i hWj^[h j^Wd cWha_d] j^[ h[Y[fjeh \eh j[hc_dWb Z[]hWZWj_ed+
RACB*=*ij_ckbWj[Z RACBN/ Z_c[h_iWj_ed fhecej[i jhWdiWkjef^eif^ehobWj_ed e\
ckbj_fb[ johei_d[ [+]+ h[i_Zk[i U..42 WdZ U./.1+ S^[h[Wi RACBN/*fU..42 b[l[bi
m[h[ lWh_WXb[ Z[f[dZ_d] ed j^[ RACB*= _ie\ehc _dlebl[Z8 RACBN/*fU./.1 b[l[bi
m[h[ h[bWj_l[bo i_c_bWh X[jm[[d Wbb j^[ RACB*= _ie\ehci %B_]kh[ 0+./&+ Ed WZZ_j_ed)
j^[ RACBN/*fU./.1 [f_jef[ b[l[bi Wh[ Wbh[WZo [l_Z[dj _d gk_[iY[dj RACBN/ WdZ
_dYh[Wi[ ibembo el[h j_c[8 j^[i[ a_d[j_Yi Wh[ ikXijWdj_Wbbo Z_\\[h[dj je j^Wj e\
RACBN/*fU..42+ PhWdi][d_Y ceki[ ijkZ_[i h[l[Wb j^Wj RACBN/*U..42B ckjWj_ed
YWki[i [cXhoed_Y b[j^Wb_jo m^[h[Wi RACBN/*U./.1B c_Y[ Wh[ l_WXb[ WdZ \[hj_b[
%OWakhW_ [j Wb+) /--2&+ P^_i ik]][iji j^Wj j^[i[ jme RACBN/ f^eif^e*[f_jef[i
^Wl[ Z_\\[h[dj \kdYj_edWb heb[i _d j^[ [dZej^[b_Wb Y[bb h[ifedi[ je RACB*=+
HWdW^Wd LY HR% ^Wl[ i^emd j^Wj kfed RACB*=.32 WYj_lWj_ed) _dj[hdWb_i[Z RACBN/ _i
jhW\\_Ya[Z WmWo \hec j^[ fbWicW c[cXhWd[ _dje [Whbo [dZeiec[i) l_W W JNL.*
Z[f[dZ[dj c[Y^Wd_ic _dlebl_d] iod[Yj_d WdZ coei_d RE %HWdW^Wd [j Wb+) /-.-&+
PhW\\_Ya_d] _dje [Whbo [dZeiec[i fh[l[dji RACBN/*fU..42 Z[f^eif^ehobWj_ed l_W
j^[ fhej[_d f^eif^WjWi[ LPL.>) WdZ j^_i _i h[gk_h[Z \eh i_]dWb jhWdiZkYj_ed WdZ
ANG.,/ WYj_lWj_ed %HWdW^Wd [j Wb+) /-.1&+ Kkh h[ikbji i^em j^Wj RACB*=.32
ij_ckbWj_ed fhecej[Z j^[ ^_]^[ij WYj_lWj_ed e\ ANG.,/ WYj_lWj_ed m^_Y^ Yehh[bWj[Z
m_j^ _dYh[Wi[Z RACBN/*fU..42 b[l[bi+ U[j) ij_ckbWj_ed m_j^ RACB*=./. WdZ RACB*
=.12 h[ikbj[Z _d YecfWhWXb[ b[l[bi e\ ANG.,/ WYj_lWj_ed WdZ Y[bbkbWh fheb_\[hWj_ed)
Z[if_j[ i_]d_\_YWdjbo Z_\\[h[dj b[l[bi e\ RACBN/*U..42 WYj_lWj_ed %B_]kh[ 0+./&+
=bj^ek]^ RACB*=./. fhecej[i _dYh[Wi[Z RACBN/ WYj_lWj_ed WdZ f^eif^ehobWj_ed)
j^[ hWj[ e\ _dj[hdWb_iWj_ed WdZ Ye*Z_ijh_Xkj_ed m_j^ AA=.*fei_j_l[ [dZeiec[i _i
Z_c_d_i^[Z _d YecfWh_ied je RACB*=.12 %B_]kh[ 0+./&+ P^ki j^[ Z_\\[h[dY[i _d
RACB*= _ie\ehc if[Y_\_Y RACBN/ [dZeYojei_i fhel_Z[i Wd [nfbWdWj_ed \eh j^[
'13'
YecfWhWXb[ b[l[bi _d IAG.*ANG.,/ fWj^mWo WYj_lWj_ed WdZ Y[bb fheb_\[hWj_ed) _d
RACB*=./. WdZ RACB*=.12 ij_ckbWj[Z [dZej^[b_Wb Y[bbi+
Kj^[h i_]dWbb_d] fWj^mWoi ikY^ Wi j^[ f05 I=LG fWj^mWo Wh[ _cfb_YWj[Z _d
RACBN/ WYj_lWj_ed %?^[d [j Wb+) /-.-&+ P^ki) Ej _i \[Wi_Xb[ j^Wj Z_\\[h[dY[i _d RACB*
= _ie\ehc*if[Y_\_Y RACBN/ jhW\\_Ya_d] YekbZ Wbie Z_\\[h[dj_Wbbo h[]kbWj[ ej^[h ikY^
i_]dWbb_d] fWj^mWoi+ RACB*=*ij_ckbWj[Z RACBN/ Yb[WlW][ WdZ fhej[eboi_i e\ j^[
YojefbWic_Y ZecW_d Xo W /3O fhej[Wiec[*Z[f[dZ[dj fWj^mWo ^Wi X[[d i^emd je
f[hjkhX i_]dWb jhWdiZkYj_ed j^hek]^ j^[ ANG.,/ WdZ =aj fWj^mWoi %>hkdi [j Wb+)
/-.-&+ P^[h[\eh[) Z_\\[h[dj_Wb b[l[bi e\ RACBN/ fhej[eboi_i) YekbZ Wbie Yedjh_Xkj[
jemWhZi ceZkbWj_d] RACB*= _ie\ehc*if[Y_\_Y i_]dWb jhWdiZkYj_ed+
RACB*= _ie\ehci j^ki ^Wl[ kd_gk[ WX_b_j_[i je fhe]hWc RACBN/ _dj[hdWb_iWj_ed)
kX_gk_j_dWj_ed) YojefbWic_Y ZecW_d fhej[eboi_i WdZ j[hc_dWb Z[]hWZWj_ed _d
boieiec[i %B_]kh[ 0+./&+ @_\\[h[dj_Wb b_]WdZ*Z[f[dZ[dj RACBN/ jhW\\_Ya_d]
h[]kbWj[i RACB*= _ie\ehc*if[Y_\_Y ANG.,/ i_]dWb jhWdiZkYj_ed) ikXi[gk[dj je
][d[hWj_ed e\ j^[ a[o RACBN/*fU..42 f^eif^e*[f_jef[ %B_]kh[ 0+./&+ P^_i
Yecfb[n WdZ _dj[]hWj[Z c[Y^Wd_ic ^Wi W Z_h[Yj [\\[Yj ed [dZej^[b_Wb Y[bb
fheb_\[hWj_ed) XbeeZ l[ii[b \ehcWj_ed WdZ Whj[h_Wb h[][d[hWj_ed+ P^_i ijkZo [nfbW_di
^em ckbj_fb[ RACB*= _ie\ehci X_dZ je j^[ iWc[ fhe*Wd]_e][d_Y h[Y[fjeh) o[j
ehY^[ijhWj[ Z_l[hi[ Y[bbkbWh ekjYec[i+ = \kjkh[ Y^Wbb[d][ m_bb X[ je Z[Y_f^[h j^[
c[Y^Wd_ic%i& h[]kbWj_d] RACB*= _ie\ehc*if[Y_\_Y RACBN/ jhW\\_Ya_d] WdZ jkhdel[h)
je if[Y_\_YWbbo cWd_fkbWj[ [dZej^[b_Wb Y[bb i_]dWb jhWdiZkYj_ed je h[]kbWj[
Wd]_e][d[i_i _d ^[Wbj^o WdZ Z_i[Wi[Z ijWj[i+
!'#!
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CMJ [FXHZQFW JSITYMJQNFQ LWT\YM KFHYTW !D687" KFRNQ^ GNSI 4QFXX D AC<X !D687A)%
+" FSI HT%WJHJUYTWX XZHM FX >JZWTUNQNSX N&J& >A@) FSI >A@* !<THM JY FQ&$ *())"&
CMJ '#%$" LJSJ FQTSJ JSHTIJX . TW RTWJ INKKJWJSY NXTKTWRX YMFY GNSI D687A)
!7QY%)"$ D687A* !<5A" FSI >JZWTUNQNSX !9FWUJW FSI 3FYJX$ *((/"& '#%$" LJSJ
ITXFLJ NX HWNYNHFQ FX MJYJWT_^LTZX '#%$" !#'%" PSTHPTZY RNHJ JRGW^TX INJ IZWNSL
JRGW^TLJSJXNX !<J^Y JY FQ&$ )00-$ 4FWRJQNJY JY FQ&$ )00-"1 '#%$&! !%'%" PSTHPTZY
RNHJ FQXT WJXZQY NS JRGW^TSNH QJYMFQNY^ !BMFQFG^ JY FQ&$ )00,"& CMJ RTXY XYZINJI
D687%2 QNLFSI NX F RFYZWJ )-, WJXNIZJ UWTHJXXJI UTQ^UJUYNIJ !N&J& D687%2)-,"
\MNHM UWTRTYJX JSITYMJQNFQ HJQQ XZW[N[FQ$ UWTQNKJWFYNTS$ RNLWFYNTS FSI FSLNTLJSJXNX&
D687%2%WJLZQFYJI JSITYMJQNFQ WJXUTSXJX FWJ JXUJHNFQQ^ FXXTHNFYJI \NYM
UFYMTQTLNHFQ HTSINYNTSX XZHM FX YZRTZW UWTLWJXXNTS !4MZSL FSI 7JWWFWF$ *())$
=JFIT\X FSI 9ZW\NY_$ *()*"&
CMJ GNSINSL TK D687%2 YT D687A* YWNLLJWX XZXYFNSJI XNLSFQ YWFSXIZHYNTS$
NSHWJFXJI YWFKKNHPNSL FSI UWTYJTQ^XNX !3WZSX JY FQ&$ *((01 <THM FSI 4QFJXXTS%EJQXM$
*()*1 9TWT\NY_ FSI BJJWFUZ$ *()*1 >FPF^FRF FSI 3JWLJW$ *()+"& 2 PJ^ FXUJHY TK
D687%2%XYNRZQFYJI WJ%UWTLWFRRNSL TK JSITYMJQNFQ HJQQ KZSHYNTS NX JQJ[FYJI
J]UWJXXNTS TK )((%*(( LJSJX !BHM\JNLMTKJW JY FQ&$ *((01 AN[JWF JY FQ&$ *())"&
D687%2%WJLZQFYJI YFWLJY LJSJX FWJ NRUQNHFYJI NS F RZQYNYZIJ TK HJQQZQFW KZSHYNTSX
WFSLNSL KWTR HJQQ FIMJXNTS$ XNLSFQ YWFSXIZHYNTS FSI YWFSXHWNUYNTSFQ HTSYWTQ& 2 RFOTW
VZJXYNTS NX YMJ SFYZWJ TK YMJ RJHMFSNXR!X" YMFY HTSYWTQ D687%2%XYNRZQFYJI LJSJ
J]UWJXXNTS& 2QYMTZLM D687%2%XYNRZQFYJI XNLSFQ YWFSXIZHYNTS [NF =6<)%6A<)'*$
U+/ =2@< FSI ;>< UFYM\F^X HTZQI UTYJSYNFQQ^ UWT[NIJ RZQYNUQJ RJFSX TK JQJ[FYNSL
LJSJ J]UWJXXNTS$ YMJ J]FHY RJHMFSNXR G^ \MNHM XZHM XNLSFQ YWFSXIZHYNTS NX
NSYJLWFYJI \NYM SZHQJFW YWFSXHWNUYNTSFQ HTSYWTQ NX ZSHQJFW& ?SJ \JQQ%PST\S YFWLJY NX
YMJ RJRGWFSJ WJHJUYTW D42=%)$ \MTXJ J]UWJXXNTS TS JSITYMJQNFQ HJQQX UWTRTYJX
!&#!
ELPGLPJ VQ NHWMQF[VH LPVHJTLP ")#' !B9/$)"# VKWU RTQOQVLPJ HPGQVKHNLDN$NHWMQF[VH
LPVHTDFVLQPU !7DLP HV DN%# '--+. ;HNGHT HV DN%# '--+"% AKH OHFKDPLUO WPGHTN[LPJ VKLU
B354$/$UVLOWNDVHG JHPH HZRTHUULQP LU WPFNHDT# YLVK UVWGLHU UWJJHUVLPJ TQNHU IQT
<4$0 !8LO HV DN%# (&&'" DPG IQTMKHDG !/ELG HV DN%# (&&," VTDPUFTLRVLQP IDFVQTU LP
THJWNDVLPJ )$#(!" JHPH VTDPUFTLRVLQP%
2LUFQXHT[ QI LPFTHDULPJ PWOEHTU QI B354 URNLFH LUQIQTOU TDLUHU SWHUVLQPU DU VQ
VKHLT TQNH!U" LP XDUFWNDT DPG DPLODN IWPFVLQP% AKH KWODP B354$/ JHPH DNQPH
HZRTHUUHU , LUQIQTOU TDPJLPJ ITQO '(' VQ (&+ THULGWHU LP NHPJVK% =PH LGHD LU VKDV
VKH )%'&# JHPH HPFQGHU EQVK RTQ$ DPG DPVL$DPJLQJHPLF LUQIQTOU VKDV DTH
HZRTHUUHG LP GLIIHTHPV VLUUWHU VQ OQGWNDVH VKH XDUFWNDT THURQPUH GWTLPJ KHDNVK DPG
GLUHDUH !6DTRHT DPG 0DVHU# (&&,"% AQ HXDNWDVH VKH NLPM EHVYHHP B354$/$UVLOWNDVHG
JHPH HZRTHUULQP DPG LUQIQTO IWPFVLQPDNLV[# YH LPXHUVLJDVHG VKH OHFKDPLUO
WPGHTN[LPJ B354$/$UVLOWNDVHG B1/;$' HZRTHUULQP% 0[ FQORDTLPJ B354$/'+* DPG
B354$/'(' LUQIQTO$OHGLDVHG HIIHFVU# YH UKQYHG VKDV VKHUH JTQYVK IDFVQT LUQIQTOU
GLIIHTHPVLDNN[ DFVLXDVHG ULJPDN VTDPUGWFVLQP RDVKYD[U VKDV FQPVTQN PWFNHDT )$#(!"
JHPH VTDPUFTLRVLQP%
%"$" .)/1,0/
%"$"#" 2)+*!' 9@>6>?<@ 49665?5=A93;;D ?57B;3A5 2('-!# 3=4 2)+*.$ AB?=>C5?
3=4 @D=A85@9@
AKH B354$/'+* LUQIQTO RTQOQVHU LPFTHDUHG HPGQVKHNLDN B1/;$' HZRTHUULQP
!;HNGHT HV DN%# '--+. 8LO HV DN%# (&&'. @FKYHLJKQIHT HV DN%# (&&-"% /NVKQWJK VKH
RDVKYD[ QI B354$/$B354?( ULJPDN VTDPUGWFVLQP LU YHNN$UVWGLHG# LV LU WPFNHDT KQY
UWFK HXHPVU DTH FQOOWPLFDVHG VQ VKH PWFNHWU VQ FQPVTQN PWFNHDT JHPH VTDPUFTLRVLQP#
UWFK DU LPFTHDUHG B1/;$' HZRTHUULQP% AQ LPXHUVLJDVH VKLU RKHPQOHPQP# YH ILTUV
DUMHG YKHVKHT VYQ GLIIHTHPV B354$/ LUQIQTOU VKDV GLIIHT LP VKHLT FDTEQZ[$RTQZLODN
THJLQPU FDWUHG ULOLNDT QT GLIIHTHPV HIIHFVU QP B1/;$' HZRTHUULQP NHXHNU LP RTLODT[
KWODP HPGQVKHNLDN FHNNU !4LJWTH )%'/"% CH ILTUV FQORDTHG B1/;$' DPG B354?(
NHXHNU LP HPGQVKHNLDN FHNNU UVLOWNDVHG YLVK D ODZLODN UVLOWNDVQT[ GQUH !&%(* P;" QI
HLVKHT B354$/'+* QT B354$/'(' IQT (# )# +# , DPG () K !4LJWTH )%'/"% CH WUHG
HPGQVKHNLDN VWEWNLP NHXHNU DU D FQPVTQN DPG UWFK FQORDTLUQPU YHTH WUHG VQ HXDNWDVH
XDT[LPJ RTQVHLP HZRTHUULQP LP THURQPUH VQ B354$/ UVLOWNDVLQP !4LJWTH )%'/"%
>WDPVLILFDVLQP QI HPGQVKHNLDN B1/;$' NHXHNU THXHDNHG D RHDM QI B1/;$' HZRTHUULQP
DIVHT B354$/'+* UVLOWNDVLQP IQT , K FQTTHURQPGLPJ VQ \+%*$IQNG LPFTHDUH FQORDTHG VQ
VKH & K VLOH RQLPV !4LJWTH )%'0"% AKLU RHDM LP B1/;$' NHXHNU YDU VTDPULHPV DPG
'2,'
Zheff[Z je q/+2*\ebZ h_i[ W\j[h RACB*=.32 ij_ckbWj_ed \eh /1 ^ %B_]kh[ 1+.>&+ Ed
YecfWh_ied) RACB*=./. ij_ckbWj_ed \W_b[Z je i_]d_\_YWdjbo [b[lWj[ R?=I*. b[l[bi
%B_]kh[ 1+.>&+
RACBN/ WYj_lWj_ed b[WZi je jhWdiWkjef^eif^ehobWj_ed e\ ckbj_fb[ johei_d[ h[i_Zk[i7
U..42 _i W a[o i_j[ j^Wj kdZ[h]e[i ikY^ f^eif^ehobWj_ed %Debcgl_ij [j Wb+) /--18
PWaW^Wi^_ [j Wb+) /--.8 GeY^ [j Wb+) /-..&+ Ied_jeh_d] RACBN/*fU..42 Wff[WhWdY[
i^em[Z j^Wj RACB*=.32 ij_ckbWj[i hWf_Z WdZ jhWdi_[dj f^eif^ehobWj_ed e\ j^_i i_j[
m^[h[Wi RACB*=./. jh[Wjc[dj Z_Z dej fheZkY[ i_]d_\_YWdj U..42 f^eif^ehobWj_ed
%B_]kh[ 1+.=&+ RACB*=*ij_ckbWj_ed fhecej[i RACBN/ kX_gk_j_dWj_ed) [dZeYojei_i
WdZ fhej[eboi_i %AmWd [j Wb+) /--3&+ S[ j^[d Wia[Z m^[j^[h RACBN/ jkhdel[h WdZ
iodj^[i_i mWi Z_\\[h[dj kfed jh[Wjc[dj m_j^ [_j^[h RACB*=.32 eh RACB*=./. _ie\ehc
%B_]kh[ 1+.?&+ RACB*=.32 ij_ckbWj_ed fhecej[Z RACBN/ Z[]hWZWj_ed el[h W i^ehj
j_c[ f[h_eZ %/*1 ^&) m_j^ RACBN/ b[l[bi h[ZkY[Z Xo q3-" W\j[h / ^ %B_]kh[ 1+.?&+
Dem[l[h) RACBN/ b[l[bi h[jkhd[Z je XWi[b_d[ W\j[h RACB*=.32 ij_ckbWj_ed \eh 5 ^
%B_]kh[ 1+.?&+ RACBN/ b[l[bi Yedj_dk[Z ed Wd kfmWhZ jhW`[Yjeho m_j^ q2-"
_dYh[Wi[ W\j[h RACB*=.32 ij_ckbWj_ed \eh /1 ^ %B_]kh[ 1+.?&+ Ed YedjhWij) RACB*=./.
ij_ckbWj_ed Wff[Wh[Z je ^Wl[ b_jjb[ [\\[Yj ed RACBN/ fhej[_d b[l[bi %B_]kh[ 1+.?&+
P^[i[ \_dZ_d]i i^em j^Wj jme Z_\\[h[dj RACB*= _ie\ehci ^Wl[ Z_\\[h[dj YWfWX_b_j_[i
_d ij_ckbWj_d] j^[ jkhdel[h WdZ iodj^[i_i e\ dej edbo RACBN/) Xkj Wdej^[h
c[cXhWd[ h[Y[fjeh) R?=I*.+
.(,(,( L;=<'6 Xb^U^a\b SXUUTaT]cXP[[h aTVd[PcT \d[cX_[T bXV]P[ caP]bSdRcX^]
_PcWfPhb
RACB*= ij_ckbWj[i ckbj_fb[ I=LG i_]dWb jhWdiZkYj_ed fWj^mWoi _d [dZej^[b_Wb Y[bbi
%Dehem_jp WdZ O[[hWfk) /-./8 GeY^ WdZ ?bW[iied*S[bi^) /-./&) j^Wj h[]kbWj[
ckbj_fb[ Y[bbkbWh ekjYec[i %GWh_^Wbee [j Wb+) /--28 JWaWjik [j Wb+) /--08 V^Wd] [j Wb+)
/--58 Tk [j Wb+) /-..&+ Ed j^_i Yedj[nj) m[ Wia[Z m^[j^[h j^[ _dYh[Wi[ _d [dZej^[b_Wb
R?=I*. b[l[bi %B_]kh[ 1+.>& mWi b_da[Z je Wbj[h[Z i_]dWb jhWdiZkYj_ed fWj^mWoi
WYj_lWj[Z Xo j^[ jme RACB*= _ie\ehci ki_d] b_]WdZ j_jhWj_ed \ebbem[Z Xo i_]dWb
jhWdiZkYj_ed fWj^mWo WdWboi_i %B_]kh[ 1+/) = WdZ >&+ =Yj_lWj_ed e\ RACBN/ WdZ
Zemdijh[Wc i_]dWbb_d] [l[dji m[h[ \_hij Wii[ii[Z Xo ced_jeh_d]
jhWdiWkjef^eif^ehobWj_ed Wj YojefbWic_Y h[i_Zk[ U..42 %B_]kh[ 1+/) = WdZ >&+
L^eif^ehobWj_ed e\ U..42 YekbZ X[ Z[j[Yj[Z m_j^_d 2 c_d e\ ij_ckbWj_ed m_j^ [_j^[h
RACB*=.32 eh RACB*=./. Xkj j^[h[ m[h[ YedY[djhWj_ed*Z[f[dZ[dj [\\[Yji %B_]kh[
1+0=&+ MkWdj_\_YWj_ed i^em[Z j^Wj RACB*=./.*ij_ckbWj[Z RACBN/*U..42
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6MKXUI +%(% C576$1 MVRJRUP$VSIGMJMG UIKXOEWMRQ RJ C31;$( KIQI
I[SUIVVMRQ% "6# ;ZP[`TQXUMX OQXX_ _aNVQO`QP `[ )'+. ZB K;=<&6*/. [^
K;=<&6*+* R[^ `TQ _\QOURUQP `UYQ_ UZPUOM`QP "T#% Xe_QP MZP \^[NQP Ne
UYYaZ[NX[``UZS `[ M__Q__ \T[_\T[&K;=<G+ "K;=<G+&\L**0.#% K;=<G+%
K86B&* [^ `aNaXUZ \^[`QUZ XQbQX_' "7 MZP 8# FaMZ`URUOM`U[Z [R "7# K86B&*
[^ "8# K;=<G+ \^[`QUZ XQbQX_ R^[Y UYYaZ[NX[``UZS PM`M [R K;=<&6*/. MZP
K;=<&6*+* _`UYaXM`QP QZP[`TQXUMX OQXX_' ;^^[^ NM^_ UZPUOM`Q gH;B "Z5,#'
+4)'). "$#% +4)')). "$$$#% +4)')))* "$$$$#'
$/*$
'2.'
YecfWh_ied je RACB*=.32 %B_]kh[ 1+0=&+ Dem[l[h) kdZ[h iWjkhWj_d] YedZ_j_edi e\
RACB*= %.+/2 dI&) j^[ f[Wa b[l[b e\ RACBN/ WYj_lWj_ed _d h[ifedi[ je RACB*=.32
%B_]kh[ 1+0=& mWi i_c_bWh je j^Wj _dZkY[Z Xo RACB*=./. %B_]kh[ 1+0>&+ RACB*=
WYj_lWj[i ANG.,/) f05 I=LG WdZ =aj fWj^mWoi _d [dZej^[b_Wb Y[bbi %GeY^ [j Wb+)
/-..8 GeY^ WdZ ?bW[iied*S[bi^) /-./&+ >ej^ RACB*=.32 WdZ RACB*=./.
ij_ckbWj_ed fhecej[Z W hWf_Z WdZ jhWdi_[dj f[Wa _d ANG.,/ WYj_lWj_ed m_j^_d .2 c_d)
m_j^ Z_\\[h_d] cW]d_jkZ[i %B_]kh[ 1+/&+ MkWdj_\_YWj_ed i^em[Z j^Wj RACB*=./.
ij_ckbWj_ed h[ikbj[Z _d W ][d[hWbbo bem[h b[l[b e\ f[Wa WYj_lWj_ed %B_]kh[ 1+0@&
YecfWh[Z je RACB*=.32 %B_]kh[ 1+0?&+ Edj[h[ij_d]bo) iWjkhWj_d] YedZ_j_edi e\ RACB*
=) m^_Y^ h[ikbj[Z _d i_c_bWh b[l[bi e\ RACBN/ f[Wa WYj_lWj_ed %B_]kh[ 1+0) = WdZ >&)
[n^_X_j[Z Wd q/*\ebZ Z_\\[h[dY[ _d ANG.,/ f[Wa WYj_lWj_ed X[jm[[d j^[ jme _ie\ehci
%B_]kh[ 1+0) ? WdZ @&+ RACB*=.32 WdZ RACB*=./. Wbie jh_]][h[Z ikijW_d[Z WdZ
fhedekdY[Z f05 I=LG WYj_lWj_ed %B_]kh[ 1+/) = WdZ >&+ MkWdj_\_YWj_ed i^em[Z j^Wj
RACB*=./.*ij_ckbWj[Z f05 I=LG WYj_lWj_ed mWi ceh[ fhedekdY[Z %B_]kh[ 1+0B&
j^Wd \eh RACB*=.32 %B_]kh[ 1+0A& kdZ[h iWjkhWj_d] b_]WdZ YedZ_j_edi+ RACB*=.32 WdZ
RACB*=./. Wbie YWki[Z Z_\\[h[dj_Wb =aj WYj_lWj_ed %B_]kh[ 1+/) = WdZ >&+
MkWdj_\_YWj_ed i^em[Z j^Wj Xej^ RACB*=.32 %B_]kh[ 1+0C& WdZ RACB*=./. %B_]kh[
1+0D& fhecej[Z W hWf_Z f[Wa _d =aj WYj_lWj_ed m_j^_d .2 c_d+ Dem[l[h RACB*=.32
%B_]kh[ 1+0C&) ^WZ W ]h[Wj[h [\\_YWYo YecfWh[Z je RACB*=./. %B_]kh[ 1+0D& Wi W
ckY^ bem[h YedY[djhWj_ed e\ b_]WdZ mWi h[gk_h[Z je WY^_[l[ W i_]d_\_YWdj h[ifedi[+
Edj[h[ij_d]bo) Wj iWjkhWj_d] b_]WdZ YedZ_j_edi %.+/2 dI&) j^[ f[Wa _d =aj WYj_lWj_ed
mWi YecfWhWXb[ X[jm[[d j^[ jme RACB*= _ie\ehci %B_]kh[ 1+0) C WdZ D&+ P^_i
ZWjW ik]][ij j^Wj j^[i[ jme Z_\\[h[dj RACB*= _ie\ehci ^Wl[ Z_\\[h[dj_Wb YWfWX_b_j_[i
_d dej edbo ij_ckbWj_d] RACBN/ WYj_lWj_ed Xkj ej^[h Zemdijh[Wc i_]dWb jhWdiZkYj_ed
fWj^mWoi+
.(,(-( L;=<'6 Xb^U^a\'b_TRXUXR bcX\d[PcX^] ^U PRcXePcX]V caP]bRaX_cX^] UPRc^a ,
AnWYjbo ^em i^ehj*b_l[Z NPG i_]dWb jhWdiZkYj_ed _dj[]hWj[i m_j^ bed]*j[hc Y[bbkbWh
h[ifedi[i _i dej m[bb kdZ[hijeeZ %H[cced WdZ OY^b[ii_d][h) /-.-&+ P^[ RACBN*
RACB*= Wn_i ij_ckbWj[i _djhWY[bbkbWh i_]dWbb_d] el[h W i^ehj j_c[ \hWc[ %-*. ^& WdZ
h[]kbWj[i bed]*j[hc [dZej^[b_Wb h[ifedi[i ikY^ Wi b[kaeYoj[ h[Yhk_jc[dj) Y[bb
c_]hWj_ed %</1 ^& WdZ jkXkbe][d[i_i %2*4 ZWoi& %GeY^ [j Wb+) /-..8 ?^kd] WdZ
B[hhWhW) /-..&+ Pe _Z[dj_\o W dkYb[Wh im_jY^ j^Wj mWi h[ifedi_l[ je RACB*= _ie\ehc*
if[Y_\_Y I=LG i_]dWb jhWdiZkYj_ed j^Wj YekbZ _d\bk[dY[ R?=I*. [nfh[ii_ed) m[
\eYki[Z ed WYj_lWj_d] jhWdiYh_fj_ed \WYjeh / %=PB*/& m^_Y^ _i ademd je kdZ[h]e
RACB*=*ij_ckbWj[Z f^eif^ehobWj_ed _d YWhZ_WY coeYoj[i WdZ [dZej^[b_Wb Y[bbi %O[ae
[j Wb+) .6658 OWbWc[^ [j Wb+) /-.-&+ =PB*/ X[bed]i je j^[ XVEL %XWi_Y h[]_ed
'2/'
ikXZecW_d,b[kY_d[ p_ff[h& \Wc_bo e\ @J=*X_dZ_d] jhWdiYh_fj_ed \WYjehi m^_Y^
kdZ[h]e[i WYj_lWj_ed kfed Y[bbkbWh ijh[ii eh fbWicW c[cXhWd[ h[Y[fjeh WYj_lWj_ed
%HWk WdZ NedW_) /-./&+ Pe Z[j[hc_d[ m^[j^[h RACB*= _ie\ehci Z_\\[h[dj_Wbbo
h[]kbWj[ =PB*/ WYj_lWj_ed) m[ ced_jeh[Z =PB*/*fP4. b[l[bi %B_]kh[ 1+1=&+
AdZej^[b_Wb Y[bbi YedjW_d XWiWb f^eif^e*=PB*/ m^_Y^ _i \khj^[h [b[lWj[Z kfed
RACB*= ij_ckbWj_ed %B_]kh[ 1+1=&+ JejWXbo) cWn_cWb =PB*/*fP4. b[l[bi Z[j[Yj[Z
kfed RACB*=.32 WZZ_j_ed m[h[ q/*2*\ebZ ^_]^[h %B_]kh[ 1+1>& je YecfWhWXb[ RACB*
=./. %B_]kh[ 1+1?& b_]WdZ YedY[djhWj_edi+
Ikbj_fb[ i_]dWb jhWdiZkYj_ed fWj^mWoi _dYbkZ_d] FJG) f05 I=LG) ANG.,/ WdZ =PI
ij_ckbWj[ f^eif^ehobWj_ed Wj Z_\\[h[dj i_j[i ed =PB*/ %HWk WdZ NedW_) /-./&+ Pe
Wii[ii m^[j^[h j^[ _dYh[Wi[ _d f^eif^e*=PB*/ mWi Z[f[dZ[dj ed IAG.*ANG.,/
eh f05 I=LG fWj^mWoi) m[ ki[Z Y[bb*f[hc[WXb[ icWbb ceb[Ykb[ _d^_X_jehi if[Y_\_Y
\eh [_j^[h fWj^mWo %B_]kh[ 1+2=&+ RACB*=*ij_ckbWj[Z WYj_lWj_ed e\ ANG.,/ _i
i_]d_\_YWdjbo h[ZkY[Z Xo WZZ_j_ed e\ Q-./3) W IAG. _d^_X_jeh %B_]kh[ 1+2=&+ Ed
YedjhWij) RACB*=*ij_ckbWj[Z WYj_lWj_ed e\ f05 I=LG _i i_]d_\_YWdjbo h[ZkY[Z Xo
WZZ_j_ed e\ O>/-025-) m^_Y^ _d^_X_ji Xej^ j^[ $"WdZ %"\ehci e\ f05 I=LG %B_]kh[
1+2=&+ MkWdj_\_YWj_ed e\ RACB*=*ij_ckbWj[Z f^eif^e*=PB*/ b[l[bi i^em[Z j^Wj j^Wj
Q-./3 %IAG. _d^_X_jeh& Xkj dej O>/-025- %f05 I=LG _d^_X_jeh& Yecfb[j[bo XbeYa[Z
b_]WdZ*ij_ckbWj[Z f^eif^ehobWj_ed e\ =PB*/ %B_]kh[ 1+2>&+
= a[o Wif[Yj e\ ]hemj^ \WYjeh*ij_ckbWj[Z I=LG WYj_lWj_ed _i dkYb[Wh jhWdibeYWj_ed e\
WYj_lWj[Z fhej[_d a_dWi[i WdZ f^eif^ehobWj_ed e\ a[o ikXijhWj[i m^_Y^ _d jkhd
h[]kbWj[ ][d[ jhWdiYh_fj_ed %Lbejd_ael [j Wb+) /-..&+ S[ ^Wl[ fh[l_ekibo i^emd j^Wj
RACB*=*ij_ckbWj_ed YWki[i jhWdibeYWj_ed e\ WYj_lWj[Z ANG.,/ _dje j^[ dkYb[ki e\
[dZej^[b_Wb Y[bbi %Fefb_d] [j Wb+) /--6&+ Pe Yehh[bWj[ ANG.,/ jhWdibeYWj_ed m_j^ =PB*/
WYj_lWj_ed) m[ ced_jeh[Z j^[ _djhWY[bbkbWh Z_ijh_Xkj_ed e\ f^eif^e*ANG.,/ WdZ =PB*
/*fP4. ki_d] c_YheiYefo %B_]kh[ 1+3=&+ =Yj_lWj[Z f^eif^e*ANG.,/ mWi Z[j[Yj[Z _d
Xej^ j^[ YojefbWic WdZ dkYb[ki m_j^_d .2 c_d8 j^_i Wbie Yehh[bWj[Z m_j^ W f[Wa e\
f^eif^e*=PB*/ _d j^[ dkYb[ki %B_]kh[ 1+3=&+ I_YheiYefo WdWboi_i e\ f^eif^e*
ANG.,/ WdZ f^eif^e*=PB*/ _d j^[ dkYb[ki h[l[Wb[Z ikXijWdj_Wb Ye*Z_ijh_Xkj_ed e\
Xej^ fhej[_di Wj q.2 c_d feij*RACB*=.32 ij_ckbWj_ed %B_]kh[ 1+3>&+ MkWdj_\_YWj_ed e\
dkYb[Wh f^eif^e*ANG.,/ WdZ f^eif^e*=PB*/ i^em[Z W <.-*\ebZ h_i[ _d Ye*
Z_ijh_Xkj_ed W\j[h RACB*=.32 ij_ckbWj_ed %B_]kh[ 1+3?&+ OkY^ \_dZ_d]i i^em W Ybei[
b_da X[jm[[d RACB*=.32*ij_ckbWj[Z I=LG i_]dWb jhWdiZkYj_ed b[WZ_d] je ANG.,/
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6MKXUI +%*% >XEQWMJMGEWMRQ RJ C576$1 MVRJRUP$VSIGMJMG VMKQEO
WUEQVHXGWMRQ% FaMZ`URUOM`U[Z [R "6 MZP 7# K;=<G+&\L**0.% "8 MZP 9#
;G@*(+&\I+)+(\L+)-% "; MZP <# \,1&\I*1)(\L*1+ [^ "=% ># 6W`&\H-0,
XQbQX_ a\[Z "6% 8 MZP ;# K;=<&6*/. [^ "7% 9 MZP <# K;=<&6*+* `U`^M`U[Z'
'5545 +*56 03-0,*7. ;)'( "3<&#$
$/.$
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GS%VIGITXSV <IYVSTMPMR ) "<@>)# LEW FIIR WLS[R XS EXXIRYEXI C576%1%WXMQYPEXIH
WMKREP XVERWHYGXMSR ">ER IX EP&$ *((.0 8IV^SK IX EP&$ *())#& ALIVIJSVI$ [I IZEPYEXIH
[LIXLIV <@>) [EW IWWIRXMEP JSV STXMQEP C576%1%WXMQYPEXIH 1A6%* EGXMZEXMSR&
BWMRK MQQYRSFPSXXMRK$ [I QSRMXSVIH 1A6%*%TA.) PIZIPW EJXIV ), QMR WXMQYPEXMSR
[MXL IMXLIV C576%1)-, SV C576%1)*) MR <@>)%HITPIXIH ERH GSRXVSP IRHSXLIPMEP GIPPW
"6MKYVI +&.1#& ?YERXMJMGEXMSR VIZIEPIH XLEX FSXL C576%1)-, ERH C576%1)*)
WXMQYPEXIH 1A6%* EGXMZEXMSR [EW VIHYGIH MR <@>)%HITPIXIH IRHSXLIPMEP GIPPW "6MKYVI
+&.2#& =RI GSRWIUYIRGI SJ E VIHYGXMSR MR <@>) PIZIPW [EW E GSRGSQMXERX VIHYGXMSR
MR C576%1%WXMQYPEXIH 5@9)'* EGXMZEXMSR "6MKYVI +&.3#& ALIWI HEXE WYKKIWX XLEX
<@>) MRJPYIRGIW XLI EFMPMX] SJ XLI C576@*%C576%1)-, GSQTPI\ XS IJJIGXMZIP]
EGXMZEXI HS[RWXVIEQ 5@9)'* ERH XLYW 1A6%*&
%"$"%" .)+*!' /81 '-*!$ /=2 =2<@5=21 39= .(',!# 2A;=2>>598 /81
2819?4275/7!72@690B?2 58?2=/0?598>
C576%1%WXMQYPEXIH &$#%!" KIRI I\TVIWWMSR LEW MQTPMGEXIH FSXL XLI <6"2
TEXL[E] ERH JSVOLIEH XVERWGVMTXMSR JEGXSVW "9MQ IX EP&$ *(()0 9MQ IX EP&$ *(()0 1FMH
IX EP&$ *((-0 4INERE IX EP&$ *((.#& 2EWIH SR SYV HEXE$ [I L]TSXLIWMWIH XLEX 1A6%*
EGXW EW E RYGPIEV `W[MXGLa JSV GSRZIVXMRK C576%1 MWSJSVQ%WTIGMJMG WLSVX%XIVQ G]XSWSP%
XS%RYGPIYW WMKREP XVERWHYGXMSR "ZME XLI ;59)%5@9)'* TEXL[E]# MRXS &$#%!" KIRI
XVERWGVMTXMSR$ XLYW QSHYPEXMRK C576%1 MWSJSVQ%WTIGMJMG PSRK XIVQ IRHSXLIPMEP
VIWTSRWIW "MRGPYHMRK PIYOSG]XI VIGVYMXQIRX#& AS IZEPYEXI 1A6%* VIUYMVIQIRX MR
C576%1%WXMQYPEXIH KIRI XVERWGVMTXMSR$ [I JMVWX YWIH WTIGMJMG WM@<1 HYTPI\IW XS
HITPIXI IRHSXLIPMEP 1A6%*& 1W I\TIGXIH$ 1A6%* Q@<1 PIZIPW [IVI HITPIXIH SRP] MR
IRHSXLIPMEP GIPPW XVIEXIH [MXL 1A6%*%WTIGMJMG WM@<1 HYTPI\IW "1A6%* ORSGOHS[R# MR
GSQTEVMWSR XS WGVEQFPIH WM@<1 HYTPI\ XVIEXQIRX "GSRXVSP#$ YRHIV FSXL RSR%
WXMQYPEXIH ERH C576%1%WXMQYPEXIH GSRHMXMSRW "6MKYVI +&/1#& DI XLIR EREP]WIH
[LIXLIV 1A6%* HITPIXMSR EJJIGXIH C31;%) Q@<1 PIZIPW "6MKYVI +&/2#& BTSR
C576%1)-, WXMQYPEXMSR$ [I HIXIGXIH _)&+%JSPH MRGVIEWI MR C31;%) Q@<1 PIZIPW
GSQTEVIH XS GSRXVSPW "6MKYVI +&/2#& C576%1)*)%WXMQYPEXIH IRHSXLIPMEP GIPPW
TVSHYGIH _)&*%JSPH VMWI MR C31;%) Q@<1 PIZIPW FYX XLMW [EW WYFWXERXMEPP] PIWW XLER
XLEX SFWIVZIH JSV C576%1)-, "6MKYVI +&/2#& 1A6%* ORSGOHS[R WYFWXERXMEPP] VIHYGIH
XLI C576%1%WXMQYPEXIH VMWI MR C31;%) Q@<1 PIZIPW F] _*,! "6MKYVI +&/2#& ALYW
XLIVI MW E JYRGXMSREP VIUYMVIQIRX JSV XLI TVIWIRGI SJ 1A6%* MR C576%1%WXMQYPEXIH








































6MKXUI +%+% C576$1 MVRJRUP$VSIGMJMG 1A6$) SLRVSLRU\OEWMRQ% "6#
?YYaZ[NX[``UZS [R K;=<&6&_`UYaXM`QP QZP[`TQXUMX OQXX_ R[^ 6I<&+&\I0*%
`[`MX 6I<&+ MZP `aNaXUZ a\[Z XUSMZP `U`^M`U[Z' "7 MZP 8# FaMZ`URUOM`U[Z [R
6I<&+&\I0* XQbQX_ a\[Z "7# K;=<&6*/. [^ "8# K;=<&6*+* `U`^M`U[Z' ;^^[^
NM^_ UZPUOM`Q gH;B "Z5-#'

















6MKXUI +%,% ;59($5?9(&) SEWLZE\ MV UITXMUIH JRU C576$1 MVRJRUP$
VSIGMJMG 1A6$) SLRVSLRU\OEWMRQ% "6# ?YYaZ[NX[``UZS [R `[`MX MZP
\T[_\T[^eXM`QP K;=<G+% 6I<&+% ;G@*(+ MZP \,1 B6E@ XQbQX_ R[XX[cUZS
\^Q&UZOaNM`U[Z cU`T B;@* UZTUNU`[^ "J)*+/# [^ \,1 B6E@ UZTUNU`[^
"H7+),.1)# \^U[^ `[ K;=<&6 U_[R[^Y "*'+. ZB# _`UYaXM`U[Z R[^ *. YUZ' "7#
FaMZ`URUOM`U[Z [R 6I<&+&\I0* XQbQX_ a\[Z MO`UbM`U[Z Ne K;=<&6*/. [^
K;=<&6*+* UZ `TQ \^Q_QZOQ [R B;@* UZTUNU`[^ "J)*+/# [^ \,1 B6E@
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6MKXUI +%-% C576$1 VWMPXOEWMRQ MQGUIEVIV 5?9(&) EQH 1A6$) GR$
HMVWUMFXWMRQ% "6# ;ZP[`TQXUMX OQXX_ _`UYaXM`QP cU`T K;=<&6*/. R[^ )% *. [^
,) YUZ cQ^Q \^[OQ__QP R[^ UYYaZ[RXa[^Q_OQZOQ MZP O[ZR[OMX XM_Q^
YUO^[_O[\e a_UZS Y[a_Q MZ`U&;G@*(+&\I+)+(\L+)- [^ ^MNNU` MZ`U&6I<&+&
\I0* R[XX[cQP Ne RXa[^Q_OQZ` XMNQXXQP _QO[ZPM^e MZ`UN[PUQ_' DbQ^XMe [R
\T[_\T[&;G@*(+ "^QP# MZP \T[_\T[&6I<&+ "S^QQZ# _`MUZUZS \M``Q^Z_
_T[cZ cU`T UZ_Q` N[d UZPUOM`UZS ^QSU[Z_ [R O[&PU_`^UNa`U[Z cU`TUZ `TQ
ZaOXQa_ "eQXX[c#' 7M^% *) "Y' "7# CaOXQM^ O[&PU_`^UNa`U[Z [R \T[_\T[&
;G@*(+ MZP \T[_\T[&6I<&+ "cTU`Q# *. YUZ \[_`&_`UYaXM`U[Z' "8#
FaMZ`URUOM`U[Z [R ZaOXQM^ \T[_\T[&;G@*(+ MZP \T[_\T[&6I<&+ O[&
PU_`^UNa`U[Z M` ) MZP *. YUZ MR`Q^ K;=<&6*/. `^QM`YQZ`' ITQ PM`M
\^Q_QZ`QP cM_ \^[bUPQP Ne 9^ 6' AM`TMY "E[ZZMYNMXMY XMN[^M`[^e%
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6MKXUI +%.% <?=( MV UITXMUIH JRU 5?9(&)$HISIQHIQW 1A6$)
SLRVSLRU\OEWMRQ% "6# CGE* PQ\XQ`U[Z UZ QZP[`TQXUMX OQXX_ R[XX[cQP Ne
*'+. ZB K;=<&6*/. "*/.# [^ K;=<&6*+* "*+*# _`UYaXM`U[Z M_ UZPUOM`QP' "7
MZP 8# ;RRQO`_ [R CGE* PQ\XQ`U[Z [Z *'+. ZB K;=<&6*/. [^ K;=<&6*+*&
_`UYaXM`QP UZ`^MOQXXaXM^ _USZMXXUZS Y[ZU`[^QP Ne UYYaZ[NX[``UZS R[^ "7#
6I<&+&\I0* [^ "8# ;G@*(+&\I+)+(\L+)-' ;^^[^ NM^_ UZPUOM`Q gH;B "Z5,#'
+4)'). "$#% +4)')* "$$#% +4)')). "$$$#'
$0)$
'3-'
Kd[ gk[ij_ed _i j^[ b_da X[jm[[d =PB*/ _d [dZej^[b_Wb i_]dWb jhWdiZkYj_ed WdZ
fhej[_d [nfh[ii_ed+ Pe WZZh[ii j^_i m[ ki[Z _cckdeXbejj_d] je ced_jeh fhej[_d
b[l[bi WdZ f^eif^ehobWj_ed [l[dji 5 ^ W\j[h RACB*= ij_ckbWj_ed _d Yedjheb eh =PB*/*
Z[fb[j[Z [dZej^[b_Wb Y[bbi %B_]kh[ 1+5?&+ =PB*/ adeYaZemd YWki[Z q42" h[ZkYj_ed
_d =PB*/ fhej[_d b[l[bi %B_]kh[ 1+5@&+ =Yj_lWj[Z RACBN/*fU..42 b[l[bi m[h[
i_]d_\_YWdjbo [b[lWj[Z Wj j^_i j_c[ fe_dj Xkj m[h[ c_hheh[Z Xo W bWh][ Z[Yh[Wi[ _d
RACBN/ b[l[bi %B_]kh[ 1+5?&+ @_\\[h[dj_Wb f^eif^ehobWj_ed _d ANG.,/ WdZ LH?'.
mWi Wbie [l_Z[dj %B_]kh[ 1+5?&+ P^[i[ \_dZ_d]i i^em[Z j^Wj =PB*/ adeYaZemd Z_Z
dej i_]d_\_YWdjbo W\\[Yj RACBN/ jkhdel[h WdZ Zemdijh[Wc i_]dWb jhWdiZkYj_ed _d
h[ifedi[ je RACB*= ij_ckbWj_ed+ S[ fheX[Z \eh R?=I*. _d Yedjheb eh =PB*/
Z[fb[j[Z Y[bbi 5 ^ W\j[h RACB*= _ie\ehc ij_ckbWj_ed %B_]kh[ 1+5?&+ MkWdj_\_YWj_ed e\
R?=I*. b[l[bi ^_]^b_]^j[Z W h[bWj_l[bo bWh][ %<0*\ebZ& h_i[ _d R?=I*. b[l[bi
eXi[hl[Z kfed RACB*=.32 ij_ckbWj_ed YecfWh[Z je Y[bbi _dYkXWj[Z _d Yecfb[j[
c[Z_kc %B_]kh[ 1+5A&+ @[fb[j_ed e\ =PB*/ h[ZkY[Z R?=I*. b[l[bi q/*\ebZ _d RACB*
=.32*ij_ckbWj[Z Y[bbi %B_]kh[ 1+5A&+
AdZej^[b_Wb R?=I*. X_dZi b[kaeYoj[ $1%. _dj[]h_d %RH=*1& WdZ fhecej[i b[kaeYoj[
h[Yhk_jc[dj edje j^[ [dZej^[b_kc fh_eh je jhWdi[dZej^[b_Wb c_]hWj_ed %O_nj [j Wb+)
/--38 N[]b[he*N[Wb [j Wb+) /-./8 Jekhi^Wh]^ [j Wb+) /-.-&+ = cW`eh gk[ij_ed _i
m^[j^[h RACB*=*ij_ckbWj[Z WdZ =PB*/*Z[f[dZ[dj E1/<$' ][d[ [nfh[ii_ed YWd
_d\bk[dY[ b[kaeYoj[ X_dZ_d] je [dZej^[b_Wb Y[bbi+ Pe j[ij j^_i _Z[W) m[ ki[Z W X_dZ_d]
WiiWo j^Wj ced_jeh[Z j^[ X_dZ_d] e\ \bkeh[iY[dj bWX[bb[Z ^kcWd b[kaeYoj[ DH*3-
Y[bbi je Wd [dZej^[b_Wb Y[bb cedebWo[h %B_]kh[ 1+5B&+ RACB*=.32 ij_ckbWj[Z q42"
_dYh[Wi[ _d b[kaeYoj[ X_dZ_d] je j^[ [dZej^[b_Wb cedebWo[h %B_]kh[ 1+5B&+ Dem[l[h)
RACB*=./. edbo YWki[Z W icWbb q.2" _dYh[Wi[ _d b[kaeYoj[ X_dZ_d] je [dZej^[b_Wb
Y[bbi %B_]kh[ 1+5B&+ =PB*/ adeYaZemd Yecfb[j[bo WXbWj[Z RACB*=*ij_ckbWj[Z
X_dZ_d] e\ b[kaeYoj[i je [dZej^[b_Wb Y[bbi %B_]kh[ 1+5B&+ P^_i f^[dec[ded mWi
R?=I*.*Z[f[dZ[dj) Wi R?=I*. adeYaZemd Wbie Yecfb[j[bo _d^_X_j[Z [dZej^[b_Wb*
b[kaeYoj[ _dj[hWYj_edi %B_]kh[ 1+5B&+ P^_i ZWjW Yed\_hci j^Wj j^[ RACB*=*ij_ckbWj[Z
[nfh[ii_ed e\ [dZej^[b_Wb R?=I*. _i dej edbo =PB*/ Z[f[dZ[dj Xkj Wbie ik\\_Y_[dj je
[dWXb[ h[Yhk_jc[dj e\ b[kaeYoj[i WdZ [d^WdY[ Y[bb*Y[bb _dj[hWYj_edi+
.(,(/( 6J<', Xb aT`dXaTS U^a L;=<'6'bcX\d[PcTS T]S^cWT[XP[ RT[[ aTb_^]bTb
RACB*=*ij_ckbWj[Z i_]dWb jhWdiZkYj_ed h[]kbWj[i Z_l[hi[ bed]*j[hc h[ifedi[i _d
[dZej^[b_Wb Y[bbi ikY^ Wi Y[bb c_]hWj_ed WdZ jkXkbe][d[i_i %GeY^ [j Wb+) /-..8 ?^kd]
WdZ B[hhWhW) /-..&+ P^_i hW_i[i j^[ gk[ij_ed Wi je j^[ _cfehjWdY[ e\ =PB*/ _d
'3.'
[dZej^[b_Wb Y[bb \kdYj_ed WdZ h[ifedi[i ikY^ Wi Y[bb c_]hWj_ed WdZ jkXkb[ \ehcWj_ed
%jkXkbe][d[i_i&+ Pe WZZh[ii j^_i) m[ \_hij YecfWh[Z j^[ heb[i e\ j^[i[ jme RACB*=
_ie\ehci _d fhecej_d] [dZej^[b_Wb Y[bb c_]hWj_ed) jkXkbe][d[i_i WdZ L] [P[U
Wd]_e][d[i_i+ RACB*=.32 fheZkY[Z W cWha[Z Zei[*Z[f[dZ[dj ij_ckbWj_ed _d
[dZej^[b_Wb Y[bb c_]hWj_ed %B_]kh[ 1+6) = WdZ >& WdZ jkXkbe][d[i_i %B_]kh[ 1+6) ?
WdZ @&+ Dem[l[h) RACB*=./. i^em[Z W ckY^ h[ZkY[Z eh ceZ[ij ij_ckbWj_ed _d ikY^
[dZej^[b_Wb Y[bb h[ifedi[i WdZ ikY^ [\\[Yji m[h[ [if[Y_Wbbo [l_Z[dj Wj _dj[hc[Z_Wj[
eh ikX*ije_Y^_ec[jh_Y YedY[djhWj_edi e\ RACB*= %B_]kh[ 1+6) > WdZ @&+ 3] [P[U
Wd]_e][d[i_i WiiWoi ki_d] ceki[ Wehj_Y ib_Y[i %B_]kh[ 1+6A& i^em[Z RACB*=.32
^WZ q0*\ebZ ^_]^[h YWfWY_jo je ij_ckbWj[ lWiYkbWh ifhekj_d] %B_]kh[ 1+6B&+ P^ki [WY^
RACB*= _ie\ehc ^WZ W Z_ij_dYj YWfWY_jo je fhecej[ Z_\\[h[dj_Wb [dZej^[b_Wb Y[bb
ekjfkji8 RACB*=.32 mWi ][d[hWbbo ceh[ X_ebe]_YWbbo WYj_l[ Wj bem eh ikX*
ije_Y^_ec[jh_Y YedY[djhWj_edi+ P^_i hW_i[Z j^[ gk[ij_ed Wi je m^[j^[h =PB*/ mWi
[gkWbbo _cfehjWdj \eh ikY^ Z_\\[h[dj_Wb fhe]hWcc_d] e\ j^[i[ [dZej^[b_Wb Y[bb
h[ifedi[i+ =PB*/ adeYaZemd Yecfb[j[bo WXeb_i^[Z [_j^[h RACB*=.32 eh RACB*=./.*
ij_ckbWj[Z Y[bb c_]hWj_ed %B_]kh[ 1+.-) = WdZ >&+ =PB*/ adeYaZemd Wbie _d^_X_j[Z %q
2-"& Xej^ RACB*=.32 WdZ RACB*=./.*ij_ckbWj[Z jkXkbe][d[i_i %B_]kh[ 1+.-) ? WdZ
@&+ =PB*/ mWi Wbie h[gk_h[Z \eh [dZej^[b_Wb Y[bb fheb_\[hWj_ed %B_]kh[ 1+..&+ @[fb[j_ed
e\ =PB*/ h[ikbj[Z _d W q/*\ebZ Z[Yh[Wi[ _d RACB*=.32*ij_ckbWj[Z Y[bb fheb_\[hWj_ed
%B_]kh[ 1+..&+ Edj[h[ij_d]bo) Z[fb[j_ed e\ =PB*/ Wbie i_]d_\_YWdjbo h[ZkY[Z [dZej^[b_Wb
Y[bb fheb_\[hWj_ed _d Yecfb[j[ c[Z_W %B_]kh[ 1+..&+ O_dY[ R?=I*. mWi h[gk_h[Z \eh
[dZej^[b_Wb*b[kaeYoj[ WZ^[i_ed %B_]kh[ 1+5B&) _j hW_i[Z j^[ feii_X_b_jo j^Wj _j cWo Wbie
X[ h[gk_h[Z \eh ej^[h [dZej^[b_Wb h[ifedi[i+ Pe j[ij j^_i _Z[W) m[ jh[Wj[Z [dZej^[b_Wb
Y[bbi m_j^ iYhWcXb[Z eh R?=I*.*if[Y_\_Y i_NJ= Zkfb[n[i X[\eh[ Wii[ii_d] RACB*=
_ie\ehc*if[Y_\_Y [dZej^[b_Wb jkXkbe][d[i_i %B_]kh[ 1+./) = WdZ >&+ Dem[l[h) j^[h[
mWi de i_]d_\_YWdj Z_\\[h[dY[ _d jkXkbe][d[i_i X[jm[[d Yedjheb WdZ R?=I*.*






6MKXUI +%/% 1A6$) UITXMUIPIQW JRU C576$1 MVRJRUP$VSIGMJMG &$#%!"
KIQI I[SUIVVMRQ% "6 MZP 7# ;ZP[`TQXUMX OQXX_ _`UYaXM`QP cU`T )'+. ZB
K;=<&6*/. [^ K;=<&6*+* R[^ - T cQ^Q MZMXe_QP Ne ]GI&E8G R[^ "6# 6I<&+ [^
"7# K86B&* YGC6 XQbQX_' =6E9> YGC6 cM_ a_QP M_ MZ UZ`Q^ZMX O[Z`^[X'
"8# ;ZP[`TQXUMX OQXX_ _aNVQO`QP `[ QU`TQ^ _O^MYNXQP "HO^# [^ 6I<&+&_\QOURUO
"6I<&+# _UGC6 Pa\XQdQ_ cQ^Q `TQZ _`UYaXM`QP cU`T )'+. ZB K;=<&6*/. [^
K;=<&6*+* R[^ 1 T% \^U[^ `[ UYYaZ[NX[` MZMXe_U_ R[^ M bM^UQ`e [R \^[`QUZ_
UZOXaPUZS 6I<&+% K;=<G+ MZP K86B&*' "9# FaMZ`URUOM`U[Z [R 6I<&+
WZ[OWP[cZ' ";# FaMZ`URUOM`U[Z [R K86B&* XQbQX_ MR`Q^ 1 T K;=<&6
_`UYaXM`U[Z' "<# ;ZP[`TQXUMX OQXX_ `^QM`QP cU`T _O^MYNXQP "HO^#% 6I<&+ [^
K86B&* _UGC6 Pa\XQdQ_ cQ^Q _`UYaXM`QP cU`T )'+. ZB K;=<&6*/. [^ K;=<&
6*+* "0 T# \^U[^ `[ NUZPUZS [R OMXOQUZ&XMNQXQP MO`UbM`QP >A&/) XQaW[Oe`Q_
+./45. 19606 *3- 2.*685.2.37$ '5545 +*56 -.347. ;)'( "3<%#$ +4)'). "$#%
+4)'))* "$$$#' HQXQO`QP PM`M UZ `TU_ RUSa^Q cM_ \^[bUPQP Ne 9^ 6' <' DPQXX














































































6MKXUI +%0% C576$1 MVRJRUP$VSIGMJMG UIKXOEWMRQ RJ IQHRWLIOMEO GIOO
RXWGRPIV% "6&9# ;ZP[`TQXUMX OQXX_ cQ^Q _QQPQP UZ`[ PURRQ^QZ` OQXXaXM^ M__Me_
MZP _aNVQO`QP `[ )% )')+.% )'+. [^ *'+. ZB K;=<&6*/. [^ K;=<&6*+* \^U[^ `[
M__Q__YQZ` [R QZP[`TQXUMX OQXX "6 MZP 7# YUS^M`U[Z [^ "8 MZP 9#
`aNaX[SQZQ_U_' ;^^[^ NM^_ UZPUOM`Q gH;B "Z5-#' ";# %- ,),* MZSU[SQZQ_U_
M__Me a_UZS Y[a_Q M[^`UO _XUOQ_ _QQPQP UZ`[ M O[XXMSQZ SQX \^U[^ `[ _`UYaXM`U[Z
cU`T )% )')+.% )'+. [^ *'+. ZB K;=<&6*/. [^ K;=<&6*+*' "<# FaMZ`URUOM`U[Z [R
(- ,),* M[^`UO QZP[`TQXUMX _\^[a`UZS' HOMXQ NM^_ UZPUOM`Q% +)) "Y% -)) "Y [^
*))) "Y ^Q_\QO`UbQXe' ;^^[^ NM^_ UZPUOM`Q gH;B "Z5,#' +4)'). "$#% +4)')* "$$#%
+4)')). "$$$#% +4)')))* "$$$$#' ITQ PM`M _T[cZ UZ \MZQX_ ; MZP < cM_




































































3RQWURO @GUEPFOIH 1A6$) ?<1M
AXFXORKIQIVMV
6MKXUI +%('% C576$1 EQH 1A6$) UIKXOEWMRQ RJ IQHRWLIOMEO GIOO
UIVSRQVIV% "6&9# 8[Z`^[X% _O^MYNXQP [^ 6I<&+&_\QOURUO _UGC6 Pa\XQd&
`^QM`QP QZP[`TQXUMX OQXX_ cQ^Q _QQPQP UZ`[ PURRQ^QZ` M__Me_ MZP _`UYaXM`QP
cU`T )'+. ZB K;=<&6*/. [^ K;=<&6*+* MZP M__Q__QP R[^ QZP[`TQXUMX OQXX
"6% 7# YUS^M`U[Z% [^ "8&9# `aNaX[SQZQ_U_' HOMXQ NM^_ UZPUOM`Q% +)) "Y [^
-)) "Y ^Q_\QO`UbQXe' ;^^[^ NM^_ UZPUOM`Q gH;B "Z5,#' +4)')* "$$#%
+4)')))* "$$$$#'
$0.$




6MKXUI +%((% 1A6$) EGWMYMW\ MV UITXMUIH JRU IQHRWLIOMEO GIOO
SUROMJIUEWMRQ' 8[Z`^[X% _O^MYNXQP [^ 6I<&+&_\QOURUO _UGC6 Pa\XQd&
`^QM`QP QZP[`TQXUMX OQXX_ cQ^Q _QQPQP UZ`[ 2/&cQXX \XM`Q_ MZP
_`UYaXM`QP cU`T )'+. ZB K;=<&6*/.% K;=<&6*+* [^ OaX`a^QP UZ RaXX
QZP[`TQXUMX OQXX S^[c`T YQPUM ";8=B#' ;ZP[`TQXUMX OQXX \^[XURQ^M`U[Z
cM_ M__QP a_UZS M 7^PJ UZO[^\[^M`U[Z OQXX \^[XURQ^M`U[Z ;A?H6 "_QQ




































6MKXUI +%()% C576$1 MVRJRUP$VSIGMJMG &$#%!" KIQI I[SUIVVMRQ MV
QRW UITXMUIH JRU IQHRWLIOMEO WXFXORKIQIVMV% "6 MZP 7# 8[Z`^[X%
_O^MYNXQP [^ K86B&*&_\QOURUO _UGC6 Pa\XQd&`^QM`QP QZP[`TQXUMX OQXX_
cQ^Q _QQPQP [Z`[ M NQP [R O[ZRXaQZ` TaYMZ RUN^[NXM_`_ MZP _`UYaXM`QP
cU`T )'+. ZB K;=<&6*/. [^ K;=<&6*+* QbQ^e +&, PMe_ R[^ 0 PMe_' "6#
;ZP[`TQXUMX `aNaXQ_ cQ^Q bU_aMXU_QP MZP OM\`a^QP bUM
UYYaZ[RXa[^Q_OQZOQ YUO^[_O[\e "_QQ BM`Q^UMX_ MZP BQ`T[P_#' "7#
FaMZ`URUOM`U[Z [R `[`MX `aNaXQ XQZS`T' HOMXQ NM^_ UZPUOM`Q_ *))) "Y' ;^^[^




Ed j^_i ijkZo) m[ i^em j^Wj Z_\\[h[dj RACB*= _ie\ehci ^Wl[ Z_\\[h[dj_Wb YWfWY_j_[i je
h[]kbWj[ E1/<$' ][d[ [nfh[ii_ed WdZ ceZkbWj[ [dZej^[b_Wb*b[kaeYoj[ X_dZ_d] l_W W
del[b c[Y^Wd_ic %B_]kh[ 1+.0&+ Ed j^_i ceZ[b) jme RACB*= _ie\ehci m_j^ i_c_bWh
X_dZ_d] W\\_d_j_[i Z_\\[h[dj_Wbbo fhe]hWc RACBN/ WYj_lWj_ed WdZ Zemdijh[Wc i_]dWb
jhWdiZkYj_ed je WYj ed W Yecced dkYb[Wh sim_jY^t j^Wj h[]kbWj[i E1/<$' ][d[
[nfh[ii_ed+ P^_i sim_jY^t Yecfh_i[Z e\ dkYb[Wh =PB*/) W jhWdiYh_fj_ed \WYjeh j^Wj _i
h[]kbWj[Z Xo _dYh[Wi[Z i_]dWb jhWdiZkYj_ed \hec j^[ IAG.*ANG.,/ fWj^mWo+ Kkh
\_dZ_d]i i^em j^Wj =PB*/ _i Wd _cfehjWdj \WYjeh j^Wj h[]kbWj[i Xej^ RACB*=
h[]kbWj[Z h[ifedi[i Wi m[bb Wi ej^[h [ii[dj_Wb fWj^mWoi+
= a[o \[Wjkh[ _d RACB*=*ij_ckbWj[Z E1/<$' ][d[ [nfh[ii_ed _i j^[ h[gk_h[c[dj \eh
ANG.,/ WYj_lWj_ed WdZ =PB*/ [nfh[ii_ed+ IWn_cWb E1/<$' ][d[ [nfh[ii_ed _i
Z[f[dZ[dj ed [dZej^[b_Wb Y[bb ij_ckbWj_ed Xo W if[Y_\_Y RACB*=.32 _ie\ehc+ P^_i
_ie\ehc ]h[Wjbo _dYh[Wi[Z RACBN/ f^eif^ehobWj_ed Wj h[i_Zk[ U..42 _d YecfWh_ied
je j^[ RACB*=./. _ie\ehc+ P^_i Yehh[bWj[Z m_j^ Wd _dYh[Wi[Z WX_b_jo je fhecej[
ANG.,/ WYj_lWj_ed WdZ dkYb[Wh jhWdibeYWj_ed %B_]kh[ 1+.0&+ PhWdibeYWj_ed e\
WYj_lWj[Z ANG.,/ _dje j^[ dkYb[ki h[l[Wb[Z Ybei[ fhen_c_jo je WYj_lWj[Z f^eif^e*
=PB*/+ Ej _i \[Wi_Xb[ j^Wj j^[ P4. h[i_Zk[ ed =PB*/ _i Z_h[Yjbo f^eif^ehobWj[Z Xo
ANG.,/+ =bj[hdWj_l[bo) Wdej^[h jWh][j e\ ANG.,/ ikY^ Wi j^[ f6- h_XeiecWb O3
a_dWi[ %f6-hia eh I=LG=L*G.& m^_Y^ YWd Wbie jhWdibeYWj[ _dje j^[ dkYb[ki WdZ
f^eif^ehobWj[ a[o jhWdiYh_fj_ed \WYjehi %C[h_ji [j Wb+) /--58 =hj^kh) /--5&+ RACB*=*
ij_ckbWj[Z _djhWY[bbkbWh i_]dWbb_d] el[h W i^ehj*j_c[ \hWc[ %-*/ ^& YWki[Z [Whbo
E1/<$' ][d[ jhWdiYh_fj_ed WdZ _dYh[Wi[Z cNJ= b[l[bi %/*5 ^& m_j^ YedYec_jWdj
f[Wa _d R?=I*. fhej[_d b[l[bi Wj j^[ Y[bb ikh\WY[ W\j[h 5 ^+ Ed j^_i mWo) i^ehj hWd][
i_]dWb jhWdiZkYj_ed _i jhWdibWj[Z _dje _dj[hc[Z_Wj[ WdZ bed] hWd][ [\\[Yji ikY^ Wi
c[cXhWd[ fhej[_d [nfh[ii_ed WdZ ikXi[gk[dj _dj[hWYj_edi m^_Y^ ceZkbWj[
[dZej^[b_Wb _dj[hWYj_edi m_j^ j^[ [dl_hedc[dj+
=dej^[h a[o \[Wjkh[ _i j^Wj jme Z_\\[h[dj RACB*= _ie\ehci i^em i_]d_\_YWdjbo Wbj[h[Z
WX_b_jo je fhecej[ E1/<$' ][d[ [nfh[ii_ed+ P^_i _i bWh][bo Zk[ je Z[Yh[Wi[Z
ANG.,/ WYj_lWj_ed Xo j^[ i^ehj[h RACB*=./. _ie\ehc+ P^[ Z_\\[h[dj RACB*= _ie\ehci
^Wl[ W Yedi[hl[Z J*fhen_cWb h[]_ed %h[i_Zk[i .*...& WdZ lWh_WXb[ ?*j[hc_dki %../*
/-3&+ JejWXbo Wbb RACB*= _ie\ehci Z_ifbWo i_c_bWh X_dZ_d] W\\_d_jo je RACBN/ %G[oj
[j Wb+) .6638 @[bYecX[b [j Wb+) /-.0& Xkj kd_gk[ h[Y[fjeh*b_]WdZ Yecfb[n[i YWd
fheZkY[ Z_\\[h[dj \kdYj_edWb ekjfkji+ Edj[h[ij_d]bo) _j ^Wi X[[d dej[Z j^Wj j^[ ckh_d[
6MKXUI +%(*% 1 PIGLEQMVP JRU C576$1 MVRJRUP$VSIGMJMG$UIKXOEWMRQ RJ
&$#%!" KIQI I[SUIVVMRQ EQH IQHRWLIOMEO$OIXNRG\WI MQWIUEGWMRQV%
HOTQYM`UO PQ_O^UNUZS K;=<&6 U_[R[^Y&_\QOURUO _`UYaXM`U[Z [R UZ`^MOQXXaXM^
_USZMXXUZS MZP 6I<&+&^QSaXM`QP '$#&!" SQZQ Qd\^Q__U[Z' "*# K;=<G+
MO`UbM`U[Z Ne QU`TQ^ K;=<&6*/. [^ K;=<&6*+* \^[S^MY_ PURRQ^QZ`UMX
\T[_\T[^eXM`U[Z [R ^Q_UPaQ L**0.' "+# K;=<&6*/. _`UYaXM`U[Z ^Q_aX`_ UZ
UZO^QM_QP ;G@*(+ \T[_\T[^eXM`U[Z MZP MO`UbM`U[Z% O[Y\M^QP `[ K;=<&
6*+*' ",# ET[_\T[^eXM`QP MO`UbM`QP ;G@*(+ `^MZ_X[OM`Q_ `[ `TQ ZaOXQa_
MZP ^QSaXM`Q_ 6I<&+ \T[_\T[^eXM`U[Z' "-# K;=<&6*/. U_ Y[^Q \[`QZ` `TMZ
K;=<&6*+* UZ \^[Y[`UZS ;G@*(+&PQ\QZPQZ` 6I<&+ \T[_\T[^eXM`U[Z' ".#
K;=<&6*/.&_`UYaXM`QP 6I<&+ MO`UbU`e ^QSaXM`Q_ '$#&!" SQZQ
`^MZ_O^U\`U[Z' "/# '$#&!" SQZQ Qd\^Q__U[Z \^[Y[`Q_ QZP[`TQXUMX&
XQaW[Oe`Q UZ`Q^MO`U[Z_' "0# K;=<&6 _`UYaXM`QP 6I<&+ MO`UbU`e MX_[
Y[PaXM`Q_ [`TQ^ K;=<&6&U_[R[^Y&_\QOURUO QZP[`TQXUMX ^Q_\[Z_Q_'
$('($
'+*,'
ehj^ebe]i e\ RACB*=./. WdZ RACB*=.32 i^em YWfWY_jo je Z_\\[h[dj_Wbbo [b[lWj[
[nfh[ii_ed e\ Wdej^[h Y[bb WZ^[i_ed ceb[Ykb[) E?=I*. _d j^[ ceki[ eYkbWh
[dZej^[b_kc %Qik_ [j Wb+) /--1&+ P^[ kdZ[hbo_d] c[Y^Wd_ic h[]kbWj_d] ikY^
Z_\\[h[dj_Wb RACB*=*h[]kbWj[Z E?=I*. [nfh[ii_ed _i kdademd Xkj hW_i[i
if[YkbWj_edi j^Wj =PB*/ cWo X[ _dlebl[Z _d j^_i f^[dec[ded Wi m[bb+ Ed j^_i
Yedj[nj) _j _i m[bb*ademd j^Wj Z_\\[h[dj RACB*= _ie\ehci ^Wl[ j^[ YWfWY_jo je jh_]][h
Z_\\[h[dj_Wb RACBN/ WYj_lWj_ed WdZ Zemdijh[Wc i_]dWb jhWdiZkYj_ed %V^Wd] [j Wb+)
/---8 >Wj[i [j Wb+) /--/8 D[hl[ [j Wb+) /--28 JWaWjik [j Wb+) /--08 V^Wd] [j Wb+)
/--58 ?^[d [j Wb+) /-.-&+ =d _cfehjWdj gk[ij_ed _i j^[ c[Y^Wd_ic kdZ[hbo_d]
RACB*=*ij_ckbWj[Z ][d[ jhWdiYh_fj_ed %CeZZWhZ WdZ Ehk[bW*=h_if[) /-.0&+ OP=P0
%>Whjeb_ [j Wb+) /--0&) A]h0 %H_k [j Wb+) /--0&) \eha^[WZ*b_a[ jhWdiYh_fj_ed \WYjehi %=X_Z
[j Wb+) /--3&) BenK* WdZ Aji*h[bWj[Z \WYjehi %@[`WdW [j Wb+) /--4& WdZ DHT %P[ijeh_ [j
Wb+) /-..& ^Wl[ Wbb X[[d _cfb_YWj[Z _d h[]kbWj_d] RACB*=*Z[f[dZ[dj ][d[
jhWdiYh_fj_ed+
Dem =PB*/ h[]kbWj[i E1/<$' ][d[ jhWdiYh_fj_ed _i _djh_]k_d]+ =PB*/ mWi eh_]_dWbbo
_Z[dj_\_[Z Wi W dkYb[Wh jhWdiYh_fj_edWb im_jY^ j^Wj mWi WYj_lWj[Z kfed @J= ZWcW][
eh ijh[ii j^ki [dWXb_d] ][d[ [nfh[ii_ed b_da[Z je Wd Wdj_*Wfefjej_Y h[ifedi[ eh Y[bb
fheb_\[hWj_ed %HWk WdZ NedW_) /-./&+ P^[ =PB*/ febof[fj_Z[ YWd kdZ[h]e
f^eif^ehobWj_ed Wj Z_\\[h[dj O[h,P^h h[i_Zk[i Wj j^[ J* %P2/) O3/) P36) P4.) O40)
O./.& eh ?*j[hc_d_ %O16-) O165& %HWk WdZ NedW_) /-./&+ Kd[ feii_X_b_jo _i j^Wj
f^eif^e*=PB*/ Z_h[Yjbo X_dZi je j^[ R?=I*. fhecej[h je ij_ckbWj[ [Whbo ][d[
jhWdiYh_fj_ed7 j^_i cWo eYYkh l_W j^[ \ehcWj_ed e\ =PB*/ ^eceZ_c[hi eh
^[j[heZ_c[hi m_j^ \WYjehi ikY^ Wi Y*`kd+ Ed WZZ_j_ed) =PB*/ cWo h[Yhk_j ej^[h \WYjehi
ikY^ Wi f0-- %GWmWiWa_ [j Wb+) .665& eh ENB0 %LWdd[ [j Wb+) /--1& je fhecej[h beY_
m^_Y^ \khj^[h ceZkbWj[ jWh][j ][d[ [nfh[ii_ed+ Ej ^Wi Wbie X[[d fhefei[Z j^Wj =PB*
/ ^Wi _djh_di_Y ^_ijed[ WY[jobjhWdi\[hWi[ WYj_l_jo %D=P& ikY^ j^Wj _j WYji je Z[*h[fh[ii
][d[ jhWdiYh_fj_ed kfed h[Yhk_jc[dj %GWmWiWa_ [j Wb+) /---& WdZ ej^[h jhWdiYh_fj_ed
\WYjehi ikY^ Wi JB(> eh \eha^[WZ YekbZ Z_h[Yjbo ij_ckbWj[ E1/<$' ][d[
jhWdiYh_fj_ed+
Kkh ijkZo i^emi [l_Z[dY[ j^Wj Z_\\[h[dj RACB*= _ie\ehci h[]kbWj[ Xej^
Wd]_e][d[i_i WdZ _d\bWccWj_ed l_W Wd =PB*/*Zf[dZ[dj c[Y^Wd_ic+ P^[ _dYh[Wi[Z
h[Yhk_jc[dj e\ WYj_lWj[Z b[kaeYoj[i je RACB*=.32*ij_ckbWj[Z Y[bbi _d YedjhWij je
RACB*=./.*ij_ckbWj_ed) Wh]k[i j^Wj j^_i ^Wi W \kdYj_edWb heb[ PT [P[U+ P^_i YekbZ X[
ki[\kb _d j^[ RACB*=*_ie\ehc*if[Y_\_Y h[Yhk_jc[dj e\ b[kaeYoj[i _dje W Z[l[bef_d]
XbeeZ l[ii[b Zkh_d] Wd]_e][d[i_i+ P^_i mekbZ X[ WZlWdjW][eki _d Yedjhebb_d]
!#"$!
YDVFXODU GHYHORSPHQW DQG HQGRWKHOLDO$OHXNRF\WH EDODQFH ZLWKLQ D YDVFXODU QLFKH%
/OWHUQDWLYHO\# VXFK D SKHQRPHQRQ FRXOG EH H[WUHPHO\ XVHIXO GXULQJ SDWKRJHQLF
LQIHFWLRQ RU LQMXU\- WKH UHOHDVH RI VSHFLILF B354$/ LVRIRUPV LQWR WKH GDPDJHG
YDVFXODWXUH FRXOG DWWXQH OHXNRF\WH UHFUXLWPHQW WR WKH H[WHQW RI LQIHFWLRQ RU LQMXU\%
B354$/'*) KDV EHHQ VKRZQ WR VWLPXODWH &$#%!" JHQH H[SUHVVLRQ !8LP HW DO%# (&&'.
/ELG HW DO%# (&&*" EXW WKLV KDV DOVR EHHQ FRQWUDGLFWHG !@WDQQDUG HW DO%# (&&+"% 7Q WKLV
FRQWH[W# LW KDV EHHQ VKRZQ WKDW SUR$LQIODPPDWRU\ F\WRNLQHV VXFK DV 79$'# RU A<4"
SURPRWH <4$0# @>'# />$' DQG 7?4 UHFUXLWPHQW WR WKH &$#%!" ORFXV WR VWLPXODWH
B1/;$' H[SUHVVLRQ !1ROOLQV HW DO%# ',,). @L[W HW DO%# (&&*. 6RUGLMN# (&&*. CHEHU#
',,*"% / OLQN EHWZHHQ /A4$( DQG <4$0 KDV DOVR EHHQ SURSRVHG LQ UHJXODWLQJ
B1/;$' GXULQJ VKHDU VWUHVV !1XKOPDQQ HW DO%# (&''"% 3[SUHVVLRQ RI D PXWDQW /A4$(
LQ D PRXVH PRGHO KDV EHHQ VKRZQ WR LQKLELW &$#%!" JHQH H[SUHVVLRQ !?HLPROG HW
DO%# (&&'"%
AKH LQWHUDFWLRQV EHWZHHQ HQGRWKHOLDO FHOOV DQG OHXNRF\WHV FDQ EH VXEYHUWHG LQ
PDMRU GLVHDVH VWDWHV UDQJLQJ IURP DWKHURVFOHURVLV# UKHXPDWRLG DUWKULWLV# SDWKRJHQLF
LQIHFWLRQ WR FDQFHU% AKLV VWXG\ QRZ SURYLGHV D PHFKDQLVP WR H[SODLQ KRZ GLIIHUHQW
B354$/ LVRIRUPV UHJXODWH QRW RQO\ DQJLRJHQHVLV EXW DOVR LQIODPPDWLRQ LQ VXFK
GLVHDVH VWDWHV% 7PPXQH FHOOV DUH ZHOO$NQRZQ WR VHFUHWH SUR$DQJLRJHQLF F\WRNLQHV
VXFK DV A<4" DQG B354$/ !5ULIILRHQ DQG ;ROHPD# (&&&. <DOGLQL DQG 1DUUDUR#
(&&)"% AKH DQJLRFULQH PRGHO SRVWXODWHG E\ ?DILL DQG FROOHDJXHV VXJJHVWV WKDW WKH
HQGRWKHOLXP VHFUHWHV VROXEOH DQG PHPEUDQH$ERXQG IDFWRUV WKDW DFW LQ D SDUDFULQH
PDQQHU RQ QHLJKERXULQJ FHOOV WR LQIOXHQFH YDVFXODU GHYHORSPHQW LQ WLVVXHV VXFK DV
OLYHU !0XWOHU HW DO%# (&'&. 2LQJ HW DO%# (&'&"% =XU ZRUN VKRZV WKDW B354$/ LVRIRUPV
KDYH XQLTXH DELOLWLHV WR LQVWUXFW WKH HQGRWKHOLXP DQG LQIOXHQFH OHXNRF\WH UHFUXLWPHQW
DW ORFDO VLWHV WKURXJK FHOO$FHOO LQWHUDFWLRQV% / FKDOOHQJH ZLOO EH WR GHFLSKHU WKH P\ULDG
ELRORJLFDO SURSHUWLHV RI WKH B354 IDPLO\ ZLWK IXQFWLRQDO UROHV LQ ERWK DQJLRJHQHVLV
DQG LQIODPPDWLRQ LQ KHDOWK\ DQG GLVHDVHG VWDWHV%
!$#&!
),(02+1 '
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1QG>NUKPBO QOB @KILHBT OFDJ>H PN>JOAQ@PFKJ L>PES>UO PK @KIIQJF@>PB FJCKNI>PFKJ
CNKI PEB LH>OI> IBI?N>JB PK PEB @BHH FJPBNFKN% ;EB FJPBN>@PFKJ ?BPSBBJ IBI?N>JB
NB@BLPKNO >JA OQ?OP>J@BO FJ PEB BTPN>@BHHQH>N IBAFQI !N>JDFJD CNKI DNKSPE C>@PKNO#
HFLFA L>NPF@HBO PK NBH>PFRBHU OFILHB IKHB@QHBO"# @>J PNFDDBN > R>OP >NN>U KC OFDJ>HO
SEF@E N>LFAHU NB>@E AFCCBNBJP FJPN>@BHHQH>N @KIL>NPIBJPO% . @NFPF@>H OPBL FJ BQG>NUKPB
@BHH CQJ@PFKJ FO PEB AB@FOFKJ ?BPSBBJ @BHHQH>N MQFBO@BJ@B# LNKHFCBN>PFKJ KN AB>PE%
9Q@E ?FKHKDF@>H LNK@BOOBO >NB ABNBDQH>PBA FJ AFOB>OB OP>PBO OQ@E >O @>J@BN% 4BNB#
PEB OSFP@E CNKI > MQFBO@BJP KN JKJ$LNKHFCBN>PFRB OP>PB FJPK > N>LFAHU LNKHFCBN>PFJD KJB
ANFRBO PQIKQN FJFPF>PFKJ >JA AFOB>OB LNKDNBOOFKJ% 3BJBO SEF@E LNKIKPB KN OQLLNBOO
OQ@E LNKHFCBN>PFRB OP>PBO >NB NBOLB@PFRBHU PBNIBA >O LNKPK$KJ@KDBJBO KN PQIKQN
OQLLNBOOKNO !B%D% L*)" !4>J>E>J >JA =BFJ?BND# (&''"%
;EB I>II>HF>J BJAKPEBHF>H @BHH FO > QOBCQH OUOPBI CKN OPQAUFJD OQ@E AB@FOFKJ
I>GFJD BRBJPO >JA PEBFN BCCB@P KJ @KILHBT @BHHQH>N KQP@KIBO FJ@HQAFJD @BHH
IFDN>PFKJ# LNKHFCBN>PFKJ >JA R>O@QH>N PQ?B CKNI>PFKJ% 1JAKPEBHF>H @BHHO BTLNBOO >
@KILHBT >NN>U KC IBI?N>JB NB@BLPKNO# SEF@E FJPBN>@P SFPE OKHQ?HB C>@PKNO#
IBI?N>JB LNKPBFJO !KJ KPEBN @BHHO" >JA PEB OQ?OPN>PQI# PEQO >HHKSFJD > N>LFA
NBOLKJOB PK @E>JDBO SFPEFJ PEB @BHHQH>N IFHFBQ !5K@E BP >H%# (&''- 0EBJ BP >H%# (&'&-
4BN?BNP >JA 9P>FJFBN# (&''"% 7JB OQ@E NB@BLPKN$HFD>JA OUOPBI @KILNFOBO PEB
R>O@QH>N BJAKPEBHF>H DNKSPE C>@PKN !<132" C>IFHU# SEF@E ?FJAO > NB@BLPKN PUNKOFJB
GFJ>OB !8;5" OQ?C>IFHU @KILNFOFJD R>O@QH>N BJAKPEBHF>H DNKSPE C>@PKN NB@BLPKN
<1328'# ( >JA )- FJ >AAFPFKJ# PK @K$NB@BLPKNO OQ@E >O 6BQNKLFHFJO SEF@E @>J CQNPEBN
IKAQH>PB OFDJ>H PN>JOAQ@PFKJ >JA @BHH KQP@KIBO !5K@E BP >H%# (&''"% /FJAFJD KC
<132$. PK BJAKPEBHF>H <1328( IBAF>PBO JBS ?HKKA RBOOBH OLNKQPFJD !F%B%
>JDFKDBJBOFO" >JA KPEBN @BHHQH>N KQP@KIBO OQ@E >O R>OKAFH>PFKJ !5K@E BP >H%# (&''"%
&"$#! >JA &"$#% DBJBO >NB BOOBJPF>H CKN I>II>HF>J ABRBHKLIBJP >JA R>O@QH>N
CQJ@PFKJ !5BUP BP >H%# ',,+- 0>NIBHFBP BP >H%# ',,+- 9E>H>?U BP >H%# ',,*"% .
AUOCQJ@PFKJ>H NBOLKJOB PK <132$. ?U PEB BJAKPEBHFQI FO FILHF@>PBA FJ I>JU
'+*/'
Z_i[Wi[i) _dYbkZ_d] YWdY[h) fh[*[YbWcfi_W WdZ YWhZ_elWiYkbWh Z_i[Wi[ %?Whc[b_[j
WdZ FW_d) /-..8 DWdW^Wd WdZ S[_dX[h]) /-..8 ?^kd] WdZ B[hhWhW) /-..8 I[WZemi
WdZ Dkhm_jp) /-./&+
Ej _i feehbo kdZ[hijeeZ ^em i^ehj b_l[Z i_]dWb jhWdiZkYj_ed %-*/ ^& _i _dj[]hWj[Z m_j^
bed] j[hc Y[bbkbWh ekjYec[i je _cfWYj ed ijWj[i ikY^ Wi Y[bbkbWh gk_[iY[dY[)
fheb_\[hWj_ed) c_]hWj_ed WdZ Yecfb[n eh]Wd \ehcWj_ed [+]+ lWiYkbWh jkX[i %ZWoi je
m[[ai&+ Kd j^[ i^ehj[h j_c[ iYWb[) RACB*= X_dZ_d] je RACBN/ jh_]][hi
Z_c[h_iWj_ed WdZ jhWdiWkjef^eif^ehobWj_ed e\ ckbj_fb[ johei_d[ h[i_Zk[i m_j^_d _ji
YojefbWic_Y a_dWi[ ZecW_d) [dWXb_d] j^[ h[Yhk_jc[dj e\ OhY ^ecebe]o / %OD/&
ZecW_d YedjW_d_d] WZWfjeh fhej[_di WdZ i_]dWb jhWdiZkYj_ed [dpoc[i %GeY^ [j Wb+)
/-..8 >hkdi [j Wb+) /-.-&+ P^_i fheY[ii _i \khj^[h Yecfb_YWj[Z Xo j^[ \WYj j^Wj j^[
E354/ ][d[ Wbed[ [dYeZ[i Wj b[Wij 4 Z_\\[h[dj _ie\ehci m_j^ Xej^ fhe* WdZ Wdj_*
Wd]_e][d_Y WYj_l_jo %DWhf[h WdZ >Wj[i) /--5&+ = ][d[hWb Yedi[diki _i j^Wj RACB*=
X_dZ_d] je [dZej^[b_Wb RACBN/) WYj_lWj[i ckbj_fb[ i_]dWb jhWdiZkYj_ed fWj^mWoi
m^_Y^ _cfWYj ed Z_\\[h[dj Y[bbkbWh h[ifedi[i %H[[ [j Wb+) /--48 C[hX[h [j Wb+) .6658
IWjikceje [j Wb+) /--28 Kbiied [j Wb+) /--38 HWcfk]dWd_ [j Wb+) /--38 GeY^ WdZ
?bW[iied*S[bi^) /-./&+ Jed[j^[b[ii) m[ ij_bb bWYa Wd kdZ[hijWdZ_d] e\ ^em W i_d]b[
RACB*= _ie\ehc YWd i_ckbjWd[ekibo _d\bk[dY[ ckbj_fb[ bed] j[hc Y[bbkbWh Z[Y_i_ed
[l[dji+
Ej _i m[bb*ademd j^Wj j^[ c_je][d*WYj_lWj[Z fhej[_d a_dWi[ %I=LG& fWj^mWoi Wh[
WYj_lWj[Z _d h[ifedi[ je RACB*= X_dZ_d] je [dZej^[b_Wb RACBNi %GeY^ [j Wb+) /-..&+
>ej^ j^[ IAG.*ANG.,/ WdZ f05 I=LG fWj^mWoi Wh[ WYj_lWj[Z Xo RACB*=8
^em[l[h) j^_i WYj_lWj_ed eYYkhi m_j^_d W h[bWj_l[bo hWf_Z j_c[ f[h_eZ %.2*0- c_d& WdZ
j^ki) Ze[i dej \kbbo [nfbW_d j^[ ikXi[gk[dj [\\[Yji ed bed][h j[hc Y[bbkbWh
h[ifedi[i+ Kd[ feii_Xb[ YWdZ_ZWj[ [dpoc[) m^_Y^ YekbZ fbWo W heb[ _d ceZkbWj_d]
RACB*=*ij_ckbWj[Z i_]dWb jhWdiZkYj_ed WdZ [dZej^[b_Wb Y[bb ekjYec[i) _i j^[
i[h_d[,j^h[ed_d[ fhej[_d a_dWi[) jkcekh fhe]h[ii_ed beYki / eh Pfb/ %I=L0G5) ?ej&+
Pfb/ ^Wi h[Y[djbo X[[d _cfb_YWj[Z _d h[]kbWj_d] Wd]_e][d[i_i %H[[ [j Wb+) /-.08
CWdja[ [j Wb+) /-..8 H[[ [j Wb+) /-.2&+ Bkhj^[hceh[) W Pfb/*if[Y_\_Y icWbb ceb[Ykb[
_d^_X_jeh _cfW_hi PT [P[U Wd]_e][d[i_i Xo Wjj[dkWj_d] [dZej^[b_Wb Y[bb fheb_\[hWj_ed
%H[[ [j Wb+) /-.0&+ Dem[l[h) Z[if_j[ _ji heb[ _d RACB*=*ij_ckbWj[Z [dZej^[b_Wb
h[ifedi[i X[_d] kdYb[Wh) Pfb/ ^Wi W m[bb*[ijWXb_i^[Z heb[ Wi W h[]kbWjeh e\ JB(>
ijWjki %CWdja[ [j Wb+) /-..& WdZ W ceh[ h[Y[dj b_da je f20 jkcekh ikffh[iieh
\kdYj_ed _d bkd] YWhY_de][d[i_i %Ca_hjp_cWdWa_ [j Wb+) /-.0&+
!$#'!
1 QENSV UYIWXMSR MW XLI VSPI SJ BTP) MR C576$1$WXMQYPEXIH IRHSXLIPMEP GIPP SYXGSQIW
ERH ERKMSKIRIWMW% BS EHHVIWW XLMW# [I XIWXIH XLI L]TSXLIWMW XLEX BTP) MW TEVX SJ E
VIKYPEXSV] E\MW [LMGL QSHYPEXIW WLSVX ERH PSRK XIVQ GIPPYPEV HIGMWMSRW% 8IVI# [I
WLS[ XLEX WXMQYPEXMSR [MXL C576$1(-, FYX RSX C576$1()( MRGVIEWIH BTP) QA=1
I\TVIWWMSR ERH TVSXIMR PIZIPW% BTP) [EW EPWS VIUYMVIH JSV C576$1 WXMQYPEXIH
XYFYPSKIRIWMW ERH IRHSXLIPMEP$PIYOSG]XI MRXIVEGXMSRW% 6YVXLIVQSVI# FEWEP BTP)
EGXMZMX] MW IWWIRXMEP JSV QEMRXEMRMRK GSRWXMXYXMZI TLSWTLSV]PEXMSR ERH WXEFMPMWEXMSR SJ E
OI] C576$1$WXMQYPEXIH XVERWGVMTXMSR JEGXSV# EGXMZEXMRK XVERWGVMTXMSR JEGXSV ) !1B6$)"%
;SWW SJ BTP) OMREWI EGXMZMX] VIWYPXIH MR HIGVIEWIH 1B6$) TLSWTLSV]PEXMSR ERH
MQTEMVIH C576$1$WXMQYPEXIH &$#%!" KIRI I\TVIWWMSR% 6YVXLIVQSVI# VIHYGIH 1B6$
) EGXMZMX] VIWYPXIH MR GIPP G]GPI EVVIWX ERH WYFWIUYIRX EXXIRYEXMSR SJ IRHSXLIPMEP GIPP
VIWTSRWIW% BLMW TLIRSQIRSR [EW HITIRHIRX SR FSXL BTP) ERH XLI XYQSYV
WYTTVIWWSV T,*% >YV JMRHMRKW XLYW TVIWIRX E RSZIP QIGLERMWQ# [LIVIF] BTP) OMREWI
EGXMZMX] MW GVYGMEP JSV IRHSXLIPMEP GIPP JYRGXMSR# ZME VIKYPEXMRK PMKERH$WXMQYPEXIH KIRI
I\TVIWWMSR ERH GIPP G]GPI TVSKVIWWMSR%
&"%" -).0,/.
&"%"$" 1)+*!(!?@79A82@54 /=8% 5B=>5??7<; 9<4A82@5? 5;4<@658728 3588
>5?=<;?5?
C576$1 FMRHMRK XS C576A) WXMQYPEXIW VIGITXSV HMQIVMWEXMSR# WMKREP XVERWHYGXMSR
ERH IRHSXLIPMEP GIPP VIWTSRWIW !9SGL ERH 3PEIWWSR$DIPWL# )'()"% C576$1
MWSJSVQW IPMGMX HMJJIVIRX C576A)$QIHMEXIH WMKREP XVERWHYGXMSR ERH IRHSXLIPMEP
SYXGSQIW !?ER IX EP%# )''.0 9E[EQYVE IX EP%# )''/"% AIGIRX [SVO VIZIEPIH E VSPI
JSV XLI <1?9 JEQMP] QIQFIV# BTP) MR VIKYPEXMRK ERKMSKIRIWMW MR FSXL GIPP ERH
ERMQEP QSHIPW !;II IX EP%# )'(*0 7ERXOI IX EP%# )'(("% DI L]TSXLIWMWIH XLEX XLMW
BTP) WIVMRI&XLVISRMRI TVSXIMR OMREWI MW TEVX SJ E VIKYPEXSV] GMVGYMX [LMGL GSRXVSPW
C576$1$WXMQYPEXIH WMKREP XVERWHYGXMSR MR IRHSXLIPMEP GIPPW% BS XIWX XLMW MHIE# [I
WXMQYPEXIH IRHSXLIPMEP GIPPW [MXL IMXLIV XLI C576$1(-, SV C576$1()( MWSJSVQ JSV )# +#
-# / SV )+ L TVMSV XS QSRMXSVMRK C576A) ERH BTP) TVSXIMR PIZIPW !6MKYVI ,%(1"%
@YERXMJMGEXMSR VIZIEPIH XLEX C576$1(-, GEYWIH E VIPEXMZIP] VETMH ^)%,$JSPH MRGVIEWI
MR BTP) TVSXIMR PIZIPW !HSYFPIX SJ ,) ERH ,/ O4E" EJXIV ) L [LMGL VIQEMRIH IPIZEXIH
SZIV E )+ L TIVMSH !6MKYVI ,%(2"% 3SRZIVWIP]# C576$1()( XVIEXQIRX GEYWIH RS
WMKRMJMGERX GLERKI MR BTP) TVSXIMR PIZIPW SZIV XLI WEQI XMQI TIVMSH !6MKYVI ,%(2"% BS
EHHVIWW [LIXLIV XLMW VMWI MR BTP) TVSXIMR PIZIPW [EW HYI XS EPXIVIH QA=1 PIZIPW# [I
YWIH UAB$?3A XS IZEPYEXI BTP) QA=1 EJXIV C576$1 WXMQYPEXMSR !6MKYVI ,%(3"%










7PN[XL -&)& F687%2 PYUMUXS%YVLJPMPJ LMMLJZY UT DVR* L^VXLYYPUT& "6#
>aYNZ RZQ[`URXVNX PRXX_ cR^R _`VYaXN`RQ cV`U RV`UR^ L;=<&6*/. [^ L;=<&
6*+* ")'+. ZC# S[^ +% -% / 1 [^ +- U ORS[^R Xe_V_ NZQ \^[PR__VZT S[^
VYYaZ[OX[` NZNXe_V_ a_VZT NZ`VO[QVR_ NTNVZ_` L;=<H+ NZQ J\X+' "7#
GaNZ`VSVPN`V[Z [S J\X+ \^[`RVZ XRbRX_ a\[Z L;=<&6*/. [^ L;=<&6*+*
`^RN`YRZ`' "8# GaNZ`VSVPN`V[Z [S ^RXN`VbR J\X+ YHD6 XRbRX_ bVN ]HJ&F8H
"_RR CN`R^VNX_ NZQ CR`U[Q_#' ;^^[^ ON^_ VZQVPN`R gI;C "Z5,#' '4)'). "$#%
'4)')* "$$#% '4)')))* "$$$$#' JUR QN`N \^[bVQRQ VZ \NZRX 8 cN_ \^[bVQRQ Oe











JSPH MRGVIEWI MR BTP* QA=2 EJXIV )&- ERH + L VIWTIGXMZIP] "7MKYVI -&)4#& 9R
GSQTEVMWSR$ D687%2)*) WXMQYPEXMSR LEH E VIPEXMZIP] WQEPP SV RIKPMKMFPI IJJIGX SR BTP*
QA=2 PIZIPW "7MKYVI -&)4#& BLIWI HEXE WLS[ XLEX D687%2).-%WXMQYPEXIH WMKREP
XVERWHYGXMSR TVSQSXIW '*)# KIRI XVERWGVMTXMSR ERH QA=2 W]RXLIWMW&
D687%2 MWSJSVQW HMJJIVIRXMEPP] VIKYPEXI TVS%ERKMSKIRMG "?ER IX EP&$ *((/1 ;E[EQYVE
IX EP&$ *((0# ERH TVS%MRJPEQQEXSV] "WII IEVPMIV MR GLETXIV ,# IRHSXLIPMEP GIPP
VIWTSRWIW& BS HIXIVQMRI [LIXLIV D687%2%WXMQYPEXIH BTP* I\TVIWWMSR QSHYPEXIW
GIPPYPEV VIWTSRWIW MR E D687%2 MWSJSVQ%WTIGMJMG QERRIV$ [I TIVJSVQIH A=2
MRXIVJIVIRGI "A=2M# YWMRK W]RXLIXMG BTP*%WTIGMJMG WMA=2%HYTPI\IW TVMSV XS IZEPYEXMRK
IRHSXLIPMEP XYFYPSKIRIWMW "7MKYVI -&*$ 2 ERH 3# ERH IRHSXLIPMEP%PIYOSG]XI
MRXIVEGXMSRW "7MKYVI -&+$ 2 ERH 3#& CRHIV WYGL GSRHMXMSRW$ BTP* MW HITPIXIH F] ^/-!
"WII PEXIV MR 7MKYVI -&,4#& @YERXMJMGEXMSR VIZIEPIH XLEX BTP* HITPIXMSR GEYWIH ^*-!
VIHYGXMSR MR IRHSXLIPMEP XYFYPSKIRIWMW "7MKYVI -&*3# ERH ^+-! VIHYGXMSR MR
IRHSXLIPMEP%PIYOSG]XI FMRHMRK "7MKYVI -&+3#& 9R GSRXVEWX$ D687%2)*)%WXMQYPEXIH
IRHSXLIPMEP GIPP VIWTSRWIW [IVI RSX WMKRMJMGERXP] EJJIGXIH F] BTP* HITPIXMSR "7MKYVI
-&*2 ERH -&+3#& D687%2).-%WXMQYPEXIH BTP* I\TVIWWMSR MW XLYW VIUYMVIH JSV PSRK XIVQ
IRHSXLIPMEP GIPP VIWTSRWIW$ WYGL EW XYFYPSKIRIWMW ERH IRHSXLIPMEP%PIYOSG]XI
MRXIVEGXMSRW&
&"%"%" *41% 5-.81+7-6 (*)!% 4/364/35;1+7032 +2, &$#%!" .-2- -945-66032
D42<%) I\TVIWWMSR SR XLI WYVJEGI SJ XLI IRHSXLIPMYQ MW E GVMXMGEP VIKYPEXSV SJ
PIYOSG]XI FMRHMRK "=SYVWLEVKL IX EP&$ *()(#& ?VIZMSYW [SVO WLS[R MR XLMW ?L5 XLIWMW
JSYRH XLEX D687%2).-%WXMQYPEXIH I\TVIWWMSR SJ IRHSXLIPMEP D42<%) MW HITIRHIRX SR
E WMKREP XVERWHYGXMSR TEXL[E] MRZSPZMRK 6A;)'* ERH EGXMZEXMRK XVERWGVMTXMSR JEGXSV *$
2B7%* "WII IEVPMIV MR GLETXIV ,#& >RI TVIHMGXMSR MW XLEX BTP* QSHYPEXIW 2B7%* WXEXYW
SV EGXMZMX] [LMGL WYFWIUYIRXP] MQTEGXW SR (%$&!" KIRI I\TVIWWMSR& BS XIWX XLMW
MHIE$ [I GSQTEVIH TVSXIMR PIZIPW MR GSRXVSP$ 2B7%* SV BTP*%HITPIXIH IRHSXLIPMEP GIPPW
WYFNIGXIH XS D687%2).- SV D687%2)*) "RIKEXMZI GSRXVSP# WXMQYPEXMSR JSV , SV 0 L
"7MKYVI -&,2#& 2B7%* HITPIXMSR GSQTPIXIP] EFPEXIH D687%2).-%WXMQYPEXIH D42<%)
I\TVIWWMSR$ [LIVIEW BTP* HITPIXMSR GEYWIH ER ^*&0%JSPH VIHYGXMSR "7MKYVI -&,3#&





























7PN[XL -&*& 6TKUZOLRPHR JLRR DVR* PY XLW[PXLK MUX F687%2%YZPS[RHZLK
LTKUZOLRPHR JLRR Z[I[RUNLTLYPY& "6 NZQ 7# 8[Z`^[X% _P^NYOXRQ [^ J\X+&
QR\XR`RQ UaYNZ RZQ[`URXVNX PRXX_ cR^R _RRQRQ VZ`[ PRXXaXN^ N__Ne_ `[
N__R__ RZQ[`URXVNX `aOaX[TRZR_V_% a\[Z L;=<&6*/. [^ L;=<&6*+* ")'+.
ZC# _`VYaXN`V[Z' IPNXR ON^% *))) "Y' "7# GaNZ`VSVPN`V[Z [S L;=<&6&
_`VYaXN`RQ RZQ[`URXVNX PRXX `aOaXR XRZT`U VZ P[Z`^[X [^ J\X+&QR\XR`RQ
5<4=A85;91; 35;;@& ,??=? 21?@ 9<4931A5 C0,- "<D(#& '4)'). "$#% '4)'))* "$$$#%
'4)')))* "$$$$#'



































7PN[XL -&+& 6TKUZOLRPHR JLRR DVR* PY XLW[PXLK MUX F687%2%YZPS[RHZLK
LTKUZOLRPHR%RL[QUJ_ZL PTZLXHJZPUTY& "6&7# 8[Z`^[X% _P^NYOXRQ [^ J\X+&
QR\XR`RQ UaYNZ RZQ[`URXVNX PRXX_ cR^R _RRQRQ VZ`[ PRXXaXN^ N__Ne_ `[
N__R__ RZQ[`URXVNX&XRaW[Pe`R VZ`R^NP`V[Z_% a\[Z L;=<&6*/. [^ L;=<&6*+*
")'+. ZC# _`VYaXN`V[Z' IPNXR ON^% *))) "Y' "7# GaNZ`VSVPN`V[Z [S
RZQ[`URXVNX&XRaW[Pe`R OVZQVZT VZ P[Z`^[X [^ J\X+&QR\XR`RQ RZQ[`URXVNX PRXX_'
,??=? 21?@ 9<4931A5 C0,- "<D(#& '4)')* "$$#% '4)'))* "$$$#% '4)')))* "$$$$#'







B576%1(-, VWLPXODWHV DQ ])%IROG ULVH LQ ASO) OHYHOV "6LJXUH ,&+3#0 LQWHUHVWLQJO\$
GHSOHWLRQ RI 1A6%) FDXVHG DQ ])%IROG LQFUHDVH LQ EDVDO ASO) OHYHOV ZKLFK ZHUH QRW
IXUWKHU HOHYDWHG XSRQ B576%1(-,%VWLPXODWLRQ "6LJXUH ,&+3#& AKHUHIRUH$ 1A6%)
DFWLYLW\ LV UHTXLUHG IRU B576%1(-,%VWLPXODWHG ASO) H[SUHVVLRQ& B576%1 VWLPXODWLRQ
SURGXFHG ])%IROG LQFUHDVH LQ 1A6%) SKRVSKRU\ODWLRQ DW UHVLGXH A.( "1A6%)%SA.(#
"6LJXUH ,&+4#$ FRUUHVSRQGLQJ WR LQFUHDVHG WUDQVFULSWLRQ IDFWRU DFWLYLW\& 8RZHYHU$ WKLV
KDG QR HIIHFW RQ WRWDO 1A6%) OHYHOV "6LJXUH ,&+5#& 1V H[SHFWHG$ ERWK SKRVSKR%1A6%)
OHYHOV "6LJXUH ,&+4# DQG WRWDO 1A6%) "6LJXUH ,&+5# OHYHOV ZHUH UHGXFHG "],'! RU
].,! UHVSHFWLYHO\# LQ 1A6%)%GHSOHWHG HQGRWKHOLDO FHOOV XQGHU ERWK UHVWLQJ DQG
VWLPXODWRU\ FRQGLWLRQV& 3RQVLVWHQW ZLWK RXU SUHGLFWLRQ$ ERWK SKRVSKR% DQG QDWLYH
1A6%) OHYHOV ZHUH VLPLODUO\ UHGXFHG LQ ASO)%GHSOHWHG HQGRWKHOLDO FHOOV "6LJXUH ,&+$ 4
DQG 5#& ADNHQ WRJHWKHU$ WKLV GDWD VXJJHVW WKDW ASO) LV LPSRUWDQW IRU UHJXODWLQJ ERWK
1A6%) OHYHOV DQG DFWLYDWLRQ E\ SKRVSKRU\ODWLRQ&
AKH ASO)%VSHFLILF NLQDVH LQKLELWRU 31@ /.(*'.%(/%, WDUJHWV ASO) DFWLYLW\ ZLWK DQ 93,'
],' Q;& 5QGRWKHOLDO FHOOV ZHUH VXEMHFWHG WR D WLPH FRXUVH RI LQKLELWRU WUHDWPHQW WR
EORFN ASO) NLQDVH DFWLYLW\ SULRU WR HYDOXDWLQJ SKRVSKR%1A6%)$ 1A6%) DQG ASO) OHYHOV
"6LJXUH ,&,1#& >XDQWLILFDWLRQ VKRZHG ASO) NLQDVH LQKLELWLRQ UHGXFHG EDVDO 1A6%)%
SA.( OHYHOV E\ ]-'! DIWHU MXVW ( K DQG ZDV VXVWDLQHG IRU XS WR / K "6LJXUH ,&,2#& 9Q
FRQWUDVW WR ASO) GHSOHWLRQ E\ ?<1L$ SKDUPDFRORJLFDO LQKLELWLRQ RI ASO) DFWLYLW\ GLG QRW
VLJQLILFDQWO\ DIIHFW 1A6%) OHYHOV "6LJXUH ,&,3#& AKHVH ILQGLQJV UHYHDO D GLFKRWRP\
EHWZHHQ ASO) GHSOHWLRQ DQG ASO) NLQDVH LQKLELWLRQ RQ 1A6%) SKRVSKRU\ODWLRQ DQG
WUDQVFULSWLRQDO VWDWXV&
=XU ILQGLQJV VKRZHG WKDW 1A6%) GHSOHWLRQ UHVXOWHG LQ HOHYDWHG ASO) OHYHOV "6LJXUH
,&+3#& AKHUHIRUH$ DV 1A6%) GHSKRVSKRU\ODWLRQ LV OLQNHG WR LWV VWDELOLW\ DQG
SURWHRO\VLV "6XFKV HW DO&$ )'''#$ RQH SRVVLELOLW\ LV WKDW SKDUPDFRORJLFDO LQKLELWLRQ RI
ASO) NLQDVH DFWLYLW\ VWLPXODWHV HOHYDWLRQ RI ASO) OHYHOV DV D FRQVHTXHQFH RI UHGXFHG
1A6%) SKRVSKRU\ODWLRQ$ ZKLFK PD\ LQ WXUQ SRVLWLYHO\ IHHGEDFN WR PDLQWDLQ SKRVSKR%
1A6%) OHYHOV& AR WHVW WKLV LGHD$ ZH PRQLWRUHG ASO) OHYHOV RYHU DQ LQKLELWRU WLPH
FRXUVH& >XDQWLILFDWLRQ UHYHDOHG D VWHDG\%ULVH LQ ASO) OHYHOV XSRQ LQKLELWRU WUHDWPHQW$
ZLWK ].'! LQFUHDVH DIWHU / K "6LJXUH ,&,4#& AKLV GDWD LPSOLHG D FORVH IXQFWLRQDO OLQN
EHWZHHQ ASO) DFWLYLW\ DQG SKRVSKR%1A6%) VWDWXV ZKLFK LPSDFWV RQ WRWDO 1A6%)
OHYHOV& 1 SURPLQHQW IXQFWLRQDO FRQVHTXHQFH RI HOHYDWHG SKRVSKR%1A6%) OHYHOV LV
LQFUHDVHG &$#%!" JHQH H[SUHVVLRQ "6LJXUH ,&+2#$ WKXV C5 QH[W HYDOXDWHG WKH




7PN[XL -&,& DVR* PY LYYLTZPHR MUX F687%2).-%YZPS[RHZLK 2D7%*%
KLVLTKLTZ F42?%) L^VXLYYPUT& 8[Z`^[X% _P^NYOXRQ [^ UaYNZ
RZQ[`URXVNX PRXX_ QR\XR`RQ [S 6J<&+ [^ J\X+ cR^R _`VYaXN`RQ ")'+. ZC# cV`U
RV`UR^ L;=<&6*/. [^ L;=<&6*+* "ZRTN`VbR&P[Z`^[X# S[^ - [^ 1 U% cR^R Xe_RQ
\^V[^ `[ \^[PR__VZT S[^ VYYaZ[OX[` NZNXe_V_ a_VZT NZ`VO[QVR_ NTNVZ_`
L86C&*% J\X+ NZQ 6J<&+' GaNZ`VSVPN`V[Z [S "7# L86C&*% "8# J\X+% "9#
6J<&+&\J0* NZQ ";# 6J<&+ XRbRX_ NS`R^ 1 U L;=<&6*/. _`VYaXN`V[Z' ;^^[^



















4UT CJX 2D7%* DVR* B@2P 4UT CJX 2D7%* DVR* B@2P
4UT CJX 2D7%* DVR* B@2P 4UT CJX 2D7%* DVR* B@2P
( , 0 , 0 ( , 0 , 0 ( , 0 , 0 ( , 0 , 0 !O"














7PN[XL -&-& DVR* QPTHYL HJZP\PZ_ XLN[RHZLY 2D7%* VOUYVOUX_RHZPUT& "6#
>aYNZ RZQ[`URXVNX PRXX_ `^RN`RQ cV`U N J\X+&_\RPVSVP WVZN_R VZUVOV`[^ "+ "C3
,) YVZ# S[^ )% *% +% - [^ 1 U cR^R Xe_RQ \^V[^ `[ VYYaZ[OX[` NZNXe_V_ NZQ
]aNZ`VSVPN`V[Z [S "7# 6J<&+&\J0*% "8# 6J<&+ NZQ "9# J\X+ \^[`RVZ XRbRX_'

















7PN[XL -&.& DVR* QPTHYL HJZP\PZ_ XLN[RHZLY F687%2).-%YZPS[RHZLK F42?%
) L^VXLYYPUT& "6# >aYNZ RZQ[`URXVNX PRXX_ cR^R \^R&`^RN`RQ cV`U N J\X+
WVZN_R VZUVOV`[^ "+ "C3 ,) YVZ# \^V[^ `[ _`VYaXN`V[Z cV`U RV`UR^ ")'+. ZC#
L;=<&6*/. "*/.# [^ L;=<&6*+* "*+*% ZRTN`VbR&P[Z`^[X# S[^ ) [^ 1 U ORS[^R
Xe_V_ NZQ \^[PR__VZT S[^ VYYaZ[OX[` NZNXe_V_' "7# GaNZ`VSVPN`V[Z [S L86C&*
XRbRX_ a\[Z L;=<&6*/. `^RN`YRZ`' ;^^[^ ON^_ VZQVPN`R g0,- "<D(#& '4)').




















6MCNSGDKH@K BDKKR VDQD OQD%SQD@SDC VHSG >OK* JHM@RD HMGHAHSNQ OQHNQ SN ?687%2).- NQ
?687%2)*) RSHLTK@SHNM$ ENKKNVDC AX KXRHR @MC HLLTMNAKNSSHMF "7HFTQD -&.2#&
=T@MSHEHB@SHNM RGNVDC SG@S HMGHAHSHNM NE >OK* JHM@RD @BSHUHSX B@TRDC Z+0! QDCTBSHNM
HM ?687%2).-%RSHLTK@SDC &$#%!" FDMD DWOQDRRHNM NUDQ SGHR 0 G ODQHNC "7HFTQD
-&.3#& >GDQDENQD$ SGDRD EHMCHMFR RTFFDRS SG@S >OK* JHM@RD @BSHUHSX HR QDPTHQDC ENQ
L@HMS@HMHMF 2>7%* OGNROGNQXK@SHNM @MC RS@AHKHSX$ SGTR ODQLHSSHMF ?687%2).-%
RSHLTK@SDC &$#%!" FDMD DWOQDRRHNM&
&"$"%" ')(!$ 67*786 13,80*7-6 4&% 781385 68445-6635 0-9-06 *2, .82+7/32
2>7%* HR DRRDMSH@K ENQ DMCNSGDKH@K BDKK OQNKHEDQ@SHNM @MC ?687%2%RSHLTK@SDC
STATKNFDMDRHR "RDD D@QKHDQ HM BG@OSDQ ,#& <MD ONRRHAHKHSX HR SG@S 2>7%* HR QDPTHQDC ENQ
DMCNSGDKH@K BDKK BXBKD OQNFQDRRHNM& >N SDRS SGHR HCD@$ 2>7%*%CDOKDSDC DMCNSGDKH@K BDKKR
VDQD @M@KXRDC ENQ JDX OQNSDHMR SG@S QDFTK@SD BDKK BXBKD OQNFQDRRHNM "7HFTQD -&/#&
4NMSQNK NQ 2>7%*%CDOKDSDC BDKKR VDQD RXMBGQNMHRDC TRHMF @ SGXLHCHMD AKNBJ$ OQHNQ SN
RSHLTK@SHNM ENQ 0 G VHSG DHSGDQ ?687%2).- NQ ?687%2)*) ENKKNVDC AX KXRHR @MC
HLLTMNAKNSSHMF "7HFTQD -&/#& 4NLO@QDC SN BNMSQNKR$ 2>7%*%CDOKDSDC DMCNSGDKH@K BDKKR
CHROK@XDC HMBQD@RDC DWOQDRRHNM NE ANSG 4XBKHM 5) @MC O*) "7HFTQD -&/#$ VGDQD@R SGD
KDUDKR NE 4XBKHM 2* NQ 4XBKHM 3 QDL@HMDC QDK@SHUDKX TMBG@MFDC "7HFTQD -&/#& >GDRD
EHMCHMFR RTFFDRSDC SG@S 2>7%* CDOKDSHNM OQNLNSDR HMBQD@RDC 4XBKHM 5) @MC O*)$
VGHBG BNTKC HM STQM ODQSTQA DMCNSGDKH@K BDKK BXBKD OQNFQDRRHNM&
>GD O-+ STLNTQ RTOOQDRRNQ HR @ JDX BDKK BXBKD QDFTK@SNQ VGNRD KDUDKR @QD DKDU@SDC
CTQHMF BDKKTK@Q RSQDRR SN OQNLNSD SGD DWOQDRRHNM NE SGD BXBKHM%CDODMCDMS JHM@RD
HMGHAHSNQ$ O*) ";KDHM @MC 2RRNH@M$ *((01 3HDFHMF DS @K&$ *(),1 8@KAH@SH DS @K&$ *(()1
8JHQSYHL@M@JH DS @K&$ *()+#& >GD CHRBNUDQX NE DKDU@SDC O*) KDUDKR HM 2>7%*%CDOKDSDC
BDKKR "7HFTQD -&/# RTFFDRSDC SGHR OGDMNLDMNM L@X AD O-+%CDODMCDMS& >N SDRS SGHR
HCD@$ DMCNSGDKH@K BDKKR RTAIDBSDC SN 2>7%*$ O-+ NQ BNLAHMDC 2>7%*'O-+ CDOKDSHNM
ENKKNVDC AX DHSGDQ ?687%2).- NQ ?687%2)*) RSHLTK@SHNM VDQD @M@KXRDC ENQ O-+$ O*)
@MC 4XBKHM 5) KDUDKR "7HFTQD -&02#& 2KK SGDRD OQNSDHMR VDQD DKDU@SDC TONM 2>7%*
CDOKDSHNM ATS MDHSGDQ ?687%2 HRNENQL @CCHSHNM RGNVDC @MX DEEDBS "7HFTQD -&02#&
=T@MSHEHB@SHNM RGNVDC SG@S 2>7%*%CDOKDSDC BDKKR DWGHAHSDC DKDU@SDC KDUDKR NE O-+
"Z*&-%ENKC#$ O*) "Z*&-%ENKC# @MC 4XBKHM 5) "Z+&-%ENKC# BNLO@QDC SN BNMSQNKR "7HFTQD
-&03#& 9NVDUDQ$ RHLTKS@MDNTR CDOKDSHNM NE 2>7%* @MC O-+ "2>7%*'O-+# QDCTBDC
OQNSDHM DWOQDRRHNM A@BJ SN A@RDKHMD KDUDKR "7HFTQD -&03#& >GDRD EHMCHMFR RTFFDRS
SG@S DMCNSGDKH@K 2>7%* @BSHUHSX QDOQDRRDR O-+%CDODMCDMS O*) @MC 4XBKHM 5)






























7PN[XL -&/& 4_JRPT 5) HTK V*) HXL LRL\HZLK PT 2D7%*%KLVRLZLK
LTKUZOLRPHR JLRRY& 8[Z`^[X% _P^NYOXRQ "IP^# [^ UaYNZ RZQ[`URXVNX PRXX_
QR\XR`RQ [S 6J<&+ cR^R _eZPU^[ZV_RQ% \^V[^ `[ PRXX PePXR ^RXRN_R VZ RV`UR^
_R^aY&S^RR "I<#% [^ SaXX T^[c`U YRQVN _a\\XRYRZ`RQ cV`U RV`UR^ ")'+. ZC#
L;=<&6*/. [^ L;=<&6*+* S[^ ) [^ 1 U' ;ZQ[`URXVNX PRXX_ cR^R `URZ Xe_RQ
NZQ \^[PR__RQ S[^ VYYaZ[OX[` NZNXe_V_ a_VZT NZ`VO[QVR_ NTNVZ_` 8ePXVZ
6+% 8ePXVZ 7% 8ePXVZ 9*% \+*% L86C&* NZQ 6J<&+' JUR QN`N VZ `UV_ SVTa^R
cN_ \^[bVQRQ Oe 9^ 6' <' EQRXX "<NPaX`e [S CRQVPVZR ! >RNX`U% KZVbR^_V`e [S
BRRQ_% KA#'
%)).%
7PN[XL -&0& 2D7%* HJZP\PZ_ XLVXLYYLY V-+%KLVLTKLTZ NLTL L^VXLYYPUT&
"6# 8[Z`^[X% IP^NYOXRQ "IP^# [^ UaYNZ RZQ[`URXVNX PRXX_ QR\XR`RQ [S 6J<&+%
\., [^ 6J<&+(\., cR^R _eZPU^[ZV_RQ% \^V[^ `[ PRXX PePXR ^RXRN_R NZQ
_`VYaXN`V[Z cV`U RV`UR^ ")'+. ZC# L;=<&6*/. [^ L;=<&6*+* S[^ ) [^ 1 U'
;ZQ[`URXVNX PRXX_ cR^R `URZ Xe_RQ \^V[^ `[ VYYaZ[OX[` NZNXe_V_ NZQ
]aNZ`VSVPN`V[Z [S ON_NX "7# \.,% \+*% 8ePXVZ 9*% NZQ "8# L;=<&6*/.&
_`VYaXN`RQ L86C&* \^[`RVZ XRbRX_' ;^^[^ ON^_ VZQVPN`R g0,- "<D(#& >*'&')
"$#% '4)')* "$$#% '4)')))* "$$$$#' JUR QN`N VZ \NZRX_ 7 NZQ 8 cN_ \^[bVQRQ












4UT CJX 2D7%* V-+ 2D7%*'V-+ B@2P
% $ % % $ % % $ % % $ % % $ %F687%2).-


















WJLZQFYJI LJSJ J]UWJXXNTS# \J FQXT FSFQ^XJI E31=$( QJ[JQX NS YMJXJ J]UJWNRJSYX
!6NLZWJ ,%.1"% @ZFSYNKNHFYNTS XMT\JI YMFY E576$1(-,$XYNRZQFYJI NSHWJFXJ NS E31=$
( J]UWJXXNTS \FX HTRUQJYJQ^ GQTHPJI \MJS 1C6$) \FX IJUQJYJI ZXNSL A>1N
!6NLZWJ% ,%.3"% 8T\J[JW# U,* IJUQJYNTS FQTSJ INI STY XNLSNKNHFSYQ^ FKKJHY E31=$(
J]UWJXXNTS !6NLZWJ ,%.3"% 6ZWYMJWRTWJ# HTRGNSJI 1C6$)&U,*$IJUQJYNTS INI STY
WJXHZJ E576$1(-,$XYNRZQFYJI E31=$( J]UWJXXNTS !6NLZWJ ,%.3"% CMJXJ KNSINSLX
FWLZJ YMFY 1C6$)$WJLZQFYJI (%$'!" LJSJ J]UWJXXNTS TUJWFYJX NSIJUJSIJSYQ^ TK YMJ
U,* YZRTZW XZUUWJXXTW%
'"$"&" +84$ 57.>4,=/< /4/?,=/. 8'% =>57>; <>88;/<<7; 4/?/4<
?ZW KNSINSLX XMT\JI YMFY YMJ IJUQJYNTS TK 1C6$) QJ[JQX HFZXJI F XZGXJVZJSY
NSHWJFXJ NS CUQ) QJ[JQX !6NLZWJ ,%+4"% CMJWJKTWJ# TSJ UTXXNGNQNY^ NX YMFY NSHWJFXJI
CUQ) FHYN[NY^ JQJ[FYJX U,* QJ[JQX% CT YJXY YMNX NIJF# \J HTRUFWJI HTSYWTQX \NYM 1C6$
)# CUQ) TW 1C6$)&CUQ)$IJUQJYJI JSITYMJQNFQ HJQQX \MNHM MFI GJJS X^SHMWTSNXJI ZXNSL
F YM^RNINSJ GQTHP !6NLZWJ ,%/1"% 1X UWJINHYJI# JSITYMJQNFQ HJQQX IJUQJYJI TK 1C6$)
INXUQF^JI NSHWJFXJI U,* !_)$KTQI"# U)( !_)$KTQI" FSI 3^HQNS 4( !_*%,$KTQI0 6NLZWJ
,%/2"% 8T\J[JW# CUQ) IJUQJYNTS MFI ST JKKJHY !6NLZWJ ,%/# 1 FSI 2"% 9SYJWJXYNSLQ^#
HTRGNSJI 1C6$)&CUQ) IJUQJYNTS HFZXJI XNLSNKNHFSY WJIZHYNTS NS FQQ YMWJJ UWTYJNSX
!U,*# U)(# 3^HQNS 4("# HTRUFWJI YT 1C6$) IJUQJYNTS !6NLZWJ ,%/2"% CMNX IFYF
XZLLJXY YMFY NS WJXUTSXJ YT 1C6$) IJUQJYNTS# JQJ[FYJI CUQ) QJ[JQX FWJ WJXUTSXNGQJ
KTW YMJ U,*$IJUJSIJSY JQJ[FYNTS TK -#" FSI %.)+*, &" LJSJ J]UWJXXNTS%
'"$"'" )+*!$ 3< ;/9>3;/. 07; /6.7=2/43,4 -/44 -@-4/ 8;71;/<<376
5QJ[FYJI U,* J]UWJXXNTS FSI NSHWJFXJI YWFSXHWNUYNTS TK NYX YFWLJY LJSJX HFS
UWTRTYJ HJQQ H^HQJ FWWJXY FY GTYM 7( FSI 7)&= NS INKKJWJSY HJQQ Y^UJX !1LFW\FQ JY FQ%#
(//,0 CF^QTW FSI BYFWP# )''("% ?SJ UWJINHYNTS NX YMFY CUQ) WJLZQFYNTS TK U,* HTZQI
FQYJW JSITYMJQNFQ HJQQ H^HQJ UWTLWJXXNTS% CT YJXY YMNX# JSITYMJQNFQ HJQQX J]UWJXXNSL
YWFSXLJSJ KQZTWJXHJSY ZGNVZNYNSFYNTS HJQQ H^HQJ NSINHFYTW !6D339" UWTYJNSX !XJJ
=FYJWNFQX FSI =JYMTIX" \JWJ ZXJI YT FXXJXX HJQQ H^HQJ UWTLWJXXNTS !6NLZWJ ,%('1
FSI ,%((# 1$<"% <JSYN[NWFQ$YWFSXIZHJI JSITYMJQNFQ HJQQX XYFGQ^ J]UWJXXNSL YMJ R17$
M7JRNSNS WJUTWYJW XMT\ XYFNSNSL IZWNSL 7)&= !6NLZWJ ,%('1# LWJJS" \MJWJFX
J]UWJXXNTS TK YMJ R;?)$M3IY WJUTWYJW NX TSQ^ J[NIJSY IZWNSL 7( !6NLZWJ ,%('1# WJI"%
5SITYMJQNFQ HJQQX J]UWJXXNSL YMJXJ WJUTWYJW HTSXYWZHYX \JWJ XZGOJHYJI YT HTSYWTQ#
1C6$)# U,*# CUQ)# 1C6$)&U,* TW 1C6$)&CUQ) IJUQJYNTS FSI X^SHMWTSNXJI NS 7( ZXNSL
YM^RNINSJ GQTHP FSI XJWZR XYFW[FYNTS% 6TQQT\NSL HJQQ H^HQJ WJQJFXJ NS HTRUQJYJ
LWT\YM RJINF# HJQQX \JWJ J]FRNSJI G^ RNHWTXHTU^ FY . M TW *' M KTW M7JRNSNS FSI
M3IY J]UWJXXNTS !6NLZWJ ,%('1 FSI ,%((# 1$<"% @ZFSYNKNHFYNTS TK YMJ SZRGJW TK HJQQX
7PN[XL -&1& DVR* SUK[RHZLY V-+ RL\LRY PT 2D7%*%KLVRLZLK LTKUZOLRPHR
JLRRY& 8[Z`^[X% _P^NYOXRQ "IP^# [^ UaYNZ RZQ[`URXVNX PRXX_ QR\XR`RQ [S
6J<&+% J\X+ [^ 6J<&+(J\X+ cR^R _eZPU^[ZV_RQ% \^V[^ `[ PRXX PePXR ^RXRN_R "1
U#' ;ZQ[`URXVNX PRXX_ cR^R `URZ Xe_RQ \^V[^ `[ "6# VYYaZ[OX[` NZNXe_V_ NZQ
]aNZ`VSVPN`V[Z [S "7# \.,% \+* NZQ 8ePXVZ 9* \^[`RVZ XRbRX_' ;^^[^ ON^_

























7PN[XL -&)(& >UYY UM 2D7%* JH[YLY LTKUZOLRPHR JLRR W[PLYJLTJL& "6#
;ZQ[`URXVNX PRXX_ `^NZ_QaPRQ cV`U <K88?&RZP[QVZT XRZ`VbV^NX bRP`[^_ "_RR
CN`R^VNX NZQ CR`U[Q_# cR^R `^RN`RQ cV`U _P^NYOXRQ "IP^#% 6J<&+% \.,% J\X+
6J<&+(\., [^ 6J<&+(J\X+&_\RPVSVP _VHD6 Qa\XRdR_ \^V[^ `[ _eZPU^[ZV_N`V[Z
a_VZT `UeYVQVZR OX[PW' 8RXX_ cR^R VYNTRQ N` 1 NZQ ,) U S[XX[cVZT PRXX PePXR
^RXRN_R' IPNXR ON^% .) "Y' "7# JUR VZ`RZ_V`e [S Y6=&U=RYVZVZ "T^RRZ# NZQ
YAE+&U8Q` "^RQ# Rd\^R__V[Z cN_ QR`R^YVZRQ `[TR`UR^ cV`U >[RPU_` ,,,-+
P[aZ`R^_`NVZVZT "OXaR# NZQ ONPWT^[aZQ P[^^RP`RQ a_VZT CR`NY[^\U /
_[S`cN^R' ;d\^R__V[Z cN_ _`^N`VSVRQ NZQ `UR ^N`V[ [S =*2=+(C PRXX_ QR`R^YVZRQ'
"8# JUR `[`NX ZaYOR^ [S PRXX_ NP^[__ NXX `VYR \[VZ`_ QV_\XNeVZT ZRV`UR^
U=RYVZVZ Z[^ U8Q` Rd\^R__V[Z "V'R' =) \[\aXN`V[Z [S PRXX_3 _U[cZ VZ OXaR# cN_
]aNZ`VSVRQ NZQ Rd\^R__RQ N_ N \R^PRZ`NTR [S `[`NX PRXX_ VYNTRQ' ;^^[^ ON^_
9<4931A5 C0,- "<D(#&.0+<=<%@97<96931<A$ '4)'). "$#% '4)')* "$$#' 9N`N \^R_RZ`
VZ `UV_ SVTa^R cN_ \^[bVQRQ Oe 9^' 6' <' EQRXX "<NPaX`e [S CRQVPVZR ! >RNX`U%











CJX YPB@2 2D7%* YPB@2 V-+ YPB@2











































































7PN[XL -&))& 2THR_YPY UM 2D7%* KLVRLZPUT UT JLRR J_JRL VXUNXLYYPUT
[YPTN 7E44; ZLJOTURUN_& HR\^R_RZ`N`VbR _PN``R^ \X[`_ [S VYNTR_
]aNZ`VSVRQ VZ <VTa^R .'*) QV_\XNeVZT `UR ^RXN`VbR Rd\^R__V[Z [S U=RYVZVZ
"=+(C% =^RRZ# VZ P[Y\N^V_[Z `[ U8Q` "=*% HRQ# N` 1 NZQ ,) U \[_`&PRXX
PePXR ^RXRN_R VZ RZQ[`URXVNX PRXX_ `^RN`RQ cV`U "6&7# _P^NYOXRQ% "8&9# 6J<&
+% ";&<# \.,% "=&># J\X+% "?&@# 6J<&+(\., [^ "A&B# 6J<&+(J\X+&_\RPVSVP
_VHD6 Qa\XRdR_' JUR QN`N \^R_RZ`RQ VZ `UV_ SVTa^R cN_ \^[bVQRQ Oe 9^ 6'
<' EQRXX% "<NPaX`e [S CRQVPVZR ! >RNX`U% KZVbR^_V`e [S BRRQ_% KA#'
%)*)%
'+,,'
m_j^_d j^[ C.7C/,I hWj_e m_j^_d [WY^ [nf[h_c[dj i^em[Z j^Wj Z[fb[j_ed e\ =PB*/
^WZ b_jjb[ eh de [\\[Yj ed j^[ fefkbWj_ed e\ Y[bbi m_j^_d C. eh C/,I YecfWh[Z je
iYhWcXb[Z Y[bbi %B_]kh[+ 2+.->&+ Ed YedjhWij) Pfb/ Z[fb[j_ed ZhWcWj_YWbbo _dYh[Wi[Z
j^[ dkcX[h e\ Y[bbi _d C. W\j[h 5 ^) Wbj^ek]^ j^_i [\\[Yj mWi ikXijWdj_Wbbo Z[Yh[Wi[Z
W\j[h 0- ^ %B_]kh[ 2+.->&) _dZ_YWj_d] j^Wj Pfb/ Z[fb[j_ed Z[bWoi Y[bb YoYb[
fhe]h[ii_ed+ Edj[h[ij_d]bo) YecX_d[Z Z[fb[j_ed e\ =PB*/ WdZ Pfb/ _dYh[Wi[Z j^[
fhefehj_ed e\ Y[bbi _d C. Wj 5 WdZ 0- ^ _d YecfWh_ied je Yedjheb eh =PB*/*Z[fb[j[Z
[dZej^[b_Wb Y[bbi %B_]kh[ 2+.->&+
=bj^ek]^ j^_i WdWboi_i Z_Z dej i^em W Z[\_d_j_l[ XbeYa _d [dZej^[b_Wb Y[bb YoYb[
fhe]h[ii_ed _d =PB*/*Z[fb[j[Z [dZej^[b_Wb Y[bbi) Wdej^[h feii_X_b_jo mWi j^Wj
Z[fb[j_ed e\ Pfb/) =PB/ eh f20 fhecej[i Y[bbkbWh gk_[iY[dY[ %_+[+ _dYh[Wi[Z
h[i_Z[dY[ _d C-&+ P^_i YWd X[ gkWdj_\_[Z Xo YecfWh_d] j^[ jejWb dkcX[h e\ Y[bbi
[n^_X_j_d] @=LE ijW_d_d] e\ dkYb[Wh @J= %B_]kh[+ 2+.-=) Xbk[&) je j^[ fhefehj_ed e\
Y[bbi [n^_X_j_d] [_j^[h cGK/ eh c=C [nfh[ii_ed %[dZej^[b_Wb Y[bbi _d C- i^ekbZ
[nfh[ii d[_j^[h ^C[c_d_d %]h[[d& deh ^?Zj %h[Z&&+ MkWdj_\_YWj_ed h[l[Wb[Z Wd
[b[lWj[Z C- fefkbWj_ed edbo _d =PB*/*Z[fb[j[Z Y[bbi %B_]kh[+ 2+.-?&8 Wd [\\[Yj j^Wj
mWi beij kfed YecX_d[Z Z[fb[j_ed e\ =PB*/ m_j^ [_j^[h f20 eh Pfb/ %B_]kh[+ 2+.-?&+
?edij_jkj_l[ =PB*/ [nfh[ii_ed _i j^ki h[gk_h[Z je cW_djW_d [\\[Yj_l[ [dZej^[b_Wb Y[bb
YoYb[ fhe]h[ii_ed Xo fh[l[dj_d] Pfb/*c[Z_Wj[Z f20*Z[f[dZ[dj Y[bbkbWh gk_[iY[dY[+
Lh[l_eki meha YWhh_[Z ekj \eh j^_i j^[i_i i^em[Z j^Wj =PB*/ Z[fb[j_ed YWki[Z
h[ZkY[Z [dZej^[b_Wb Y[bb fheb_\[hWj_ed %i[[ [Whb_[h _d Y^Wfj[h 1&+ Pe \khj^[h _dl[ij_]Wj[
j^[ heb[i fbWo[Z Xo Pfb/) =PB*/ WdZ f20 _d j^_i fWj^mWo) m[ ki[Z NJ=_ je Z[fb[j[
j^[i[ fhej[_di [_j^[h Wbed[ eh _d YecX_dWj_ed \ebbem[Z Xo Y[bb fheb_\[hWj_ed WdWboi[i
%B_]kh[ 2+./&+ @[fb[j_ed e\ =PB*/ YWki[Z q1-" h[ZkYj_ed _d XWiWb [dZej^[b_Wb Y[bb
fheb_\[hWj_ed YecfWh[Z je Yedjhebi %B_]kh[ 2+./&+ Dem[l[h) [_j^[h YecX_d[Z =PB*
/,f20 eh =PB*/,Pfb/ Z[fb[j_ed h[ijeh[Z [dZej^[b_Wb Y[bb fheb_\[hWj_ed je XWi[b_d[
b[l[bi %B_]kh[ 2+./&+ Pe Z[j[hc_d[ m^[j^[h ikY^ h[]kbWj_ed e\ [dZej^[b_Wb
fheb_\[hWj_ed mWi _cfehjWdj _d RACB*=*ij_ckbWj[Z jkXkbe][d[i_i m[ f[h\ehc[Z Wd
[dZej^[b_Wb*\_XheXbWij Ye*Ykbjkh[ WiiWo %B_]kh[ 2+.0=&+ MkWdj_\_YWj_ed h[l[Wb[Z j^Wj
Pfb/ Z[fb[j_ed h[ikbj[Z _d Wd q/2" h[ZkYj_ed _d [dZej^[b_Wb jkXkb[ b[d]j^ _d
YecfWh_ied je Yedjhebi %B_]kh[ 2+.0>&+ Dem[l[h) f20 Z[fb[j_ed ^WZ b_jjb[ eh de [\\[Yj
%B_]kh[ 2+.0>&+ =i [nf[Yj[Z) =PB*/ Z[fb[j_ed h[ZkY[Z [dZej^[b_Wb jkXkbe][d[i_i Xo
q2-" %B_]kh[ 2+.0>&8 ^em[l[h ikY^ [\\[Yji m[h[ WXi[dj kdZ[h YedZ_j_edi e\ =PB*
/,f20 eh =PB*/,Pfb/ Z[fb[j_ed %B_]kh[ 2+.0>&+ P^[ beii e\ =PB*/ [nfh[ii_ed j^ki




7PN[XL -&)*& BL%LTNHNLSLTZ UM JLRR J_JRL VXUNXLYYPUT XLYJ[LY
LTKUZOLRPHR JLRR VXURPMLXHZPUT& "6# 8[Z`^[X% _P^NYOXRQ "IP^# [^ UaYNZ
RZQ[`URXVNX PRXX_ QR\XR`RQ [S 6J<&+% \.,% J\X+% 6J<&+(\., [^ 6J<&+(J\X+
cR^R _RRQRQ VZ`[ N PRXXaXN^ N__Ne `[ N__R__ ON_NX RZQ[`URXVNX PRXX






























































7PN[XL -&)+& BL%LTNHNLSLTZ UM JLRR J_JRL VXUNXLYYPUT XLYJ[LY
LTKUZOLRPHR Z[I[RUNLTLYPY& "6&7# 8[Z`^[X% _P^NYOXRQ "IP^# [^ UaYNZ
RZQ[`URXVNX PRXX_ QR\XR`RQ [S 6J<&+% \.,% J\X+% 6J<&+(\., [^ 6J<&+(J\X+
cR^R _RRQRQ VZ`[ N PRXXaXN^ N__Ne `[ N__R__ NZQ ]aNZ`VSe L;=<&6*/. ")'+.
ZC# _`VYaXN`RQ `aOaX[TRZR_V_' IPNXR ON^% *))) "Y' ;^^[^ ON^_ VZQVPN`R
gI;C "Z5,#' '4)'). "$#% '4)')* "$$#'
%)*,%
!#$&!
COF C RGFUEGF ECQCEKTY HPR GOFPTJGMKCM EGMM RGSQPOSGS SUEJ CS TUDUMPIGOGSKS COF
QRPMKHGRCTKPO&
&"$"'" (63$ 214)8- 1401*19154 7-/;3)9-8 6&% 89)9;8 )4, -4,590-31)3 +-33 .;4+9154
?JCRNCEPMPIKECM KOJKDKTPRS TJCT TCRIGT AQM* LKOCSG CETKVKTY CMSP CTTGOUCTG
COIKPIGOGSKS COF GOFPTJGMKCM EGMM QRPMKHGRCTKPO "# %"%$! DUT TJG NGEJCOKSN UOFGRMYKOI
SUEJ RGIUMCTKPO KS UOEMGCR ";GG GT CM&$ *()+D#& >OG SUEJ SNCMM NPMGEUMG AQM*
KOJKDKTPR RGFUEGF 2A7%* QJPSQJPRYMCTKPO COF KOERGCSGF AQM* GXQRGSSKPO "7KIURG
-&,#& >OG QPSSKDKMKTY KS TJCT AQM* LKOCSG KOJKDKTKPO NPFUMCTGS Q-+ STCTUS COF TJUS
GOFPTJGMKCM EGMM HUOETKPO VKC GMGVCTKPO PH AQM* GXQRGSSKPO& AP TGST TJKS KFGC$
GOFPTJGMKCM EGMMS WGRG TRGCTGF WKTJ TJG SCNG AQM*%SQGEKHKE LKOCSG KOJKDKTPR PVGR C (%0
J TKNG EPURSG$ HPMMPWGF DY MYSKS COF COCMYSKS PH Q-+$ Q*) COF 4YEMKO 5) QRPTGKO
MGVGMS "7KIURG -&),2#& @UCOTKHKECTKPO SJPWGF TJCT AQM* LKOCSG KOJKDKTKPO QRPNPTGF C
IRCFUCM DUT SKIOKHKECOT RKSG KO Q-+ MGVGMS PVGR C 0 J QGRKPF "7KIURG -&),3# WJKEJ WCS
SKNKMCR TP TJCT PDSGRVGF HPR 4YEMKO 5) "7KIURG -&),5#& 9PWGVGR$ Q*) MGVGMS WGRG
RGMCTKVGMY STCTKE DUT SUFFGOMY KOERGCSGF CT TJG 0 J TKNG QPKOT "7KIURG -&),4#& AP
HURTJGR COCMYSG TJG MKOL DGTWGGO AQM* LKOCSG KOJKDKTKPO COF EGMM EYEMG QRPIRGSSKPO$
WG USGF HMPW EYTPNGTRY TP NPOKTPR 5=2 EPOTGOT "7KIURG -&)-$ 2 COF 3#&
@UCOTKHKECTKPO SJPWGF CO Z*&+%HPMF KOERGCSG KO TJG 8)18*'< RCTKP KO EPNQCRKSPO TP
EPOTRPM EGMMS$ WJKEJ WCS KOFKECTKVG PH QRPQPRTKPOCMMY KOERGCSGF 8) COF RGFUEGF 8*'<
EGMM QPQUMCTKPOS "7KIURG -&)-4#&
7URTJGR COCMYSKS WCS QGRHPRNGF TP CSSGSS WJGTJGR SUEJ C DMPEL KO AQM* LKOCSG
CETKVKTY EPUMF KOJKDKT PUTQUTS SUEJ CS GOFPTJGMKCM TUDUMPIGOGSKS "7KIURG -&).$ 2 COF
3# COF CPRTKE SQRPUTKOI "7KIURG -&)/$ 2 COF 3#& ARGCTNGOT WKTJ C AQM*%SQGEKHKE LKOCSG
KOJKDKTPR ECUSGF Z-(! FGERGCSG KO DCSCM COF B687%2%STKNUMCTGF TUDUMPIGOGSKS
EPNQCRGF TP EPOTRPMS "7KIURG -&).3#& 7URTJGRNPRG$ B687%2).-%STKNUMCTGF SQRPUTKOI
HRPN NPUSG CPRTKE RKOIS WCS RGFUEGF Z-%HPMF UQPO AQM* LKOCSG KOJKDKTKPO "7KIURG
-&)/3#& AJGSG HKOFKOIS SUQQPRT TJG EPOEGQT PH C AQM*'2A7%* RGIUMCTPRY CXKS WJKEJ
NPFUMCTGS Q-+ STCTUS$ EGMM EYEMG QRPIRGSSKPO COF TJUS$ TJG GOFPTJGMKCM EGMM RGSQPOSG&
2 3
4 5
7PN[XL -&),& AOHXHSJURUNPJHR PTOPIPZPUT UM DVR* QPTHYL HJZP\PZ_
VXUSUZLY V-+%KLVLTKLTZ NLTL L^VXLYYPUT& "6# >aYNZ RZQ[`URXVNX PRXX_
`^RN`RQ cV`U N J\X+&_\RPVSVP WVZN_R VZUVOV`[^ S[^ )% *% +% - [^ 1 U% cR^R Xe_RQ
\^V[^ `[ VYYaZ[OX[` NZNXe_V_ NZQ ]aNZ`VSVPN`V[Z [S "7# \.,% "8# \+* NZQ "9#
8ePXVZ 9* \^[`RVZ XRbRX_' ;^^[^ ON^_ VZQVPN`R g0,- "<D(#& '4)'). "$#%
'4)')* "$$#% '4)'))* "$$$#'






















7PN[XL -&)-& ;TOPIPZPUT UM DVR* QPTHYL HJZP\PZ_ VXUSUZLY LTKUZOLRPHR JLRR
J_JRL HXXLYZ& "6&7# >aYNZ RZQ[`URXVNX PRXX_ cR^R _eZPU^[ZV_RQ a_VZT
`UeYVQVZR OX[PW \^V[^ `[ PRXX PePXR ^RXRN_R "+- U# VZ `UR "6# NO_RZPR [^ "7#
\^R_RZPR [S + "C J\X+ WVZN_R VZUVOV`[^' ;ZQ[`URXVNX PRXX_ cR^R `URZ SVdRQ
NZQ _`NVZRQ a_VZT \^[\VQVaY V[QVQR \^V[^ `[ N__R__YRZ` [S 9D6 P[Z`RZ` bVN
SX[c Pe`[YR`^e' "8# GaNZ`VSVPN`V[Z [S `UR =*2=+(C ^N`V[' ;^^[^ ON^_ VZQVPN`R
g0,- "<D(#& '4)'). "$#'











































7PN[XL -&).& ;TOPIPZPUT UM DVR* QPTHYL HJZP\PZ_ VLXZ[XIY F687%2%
YZPS[RHZLK LTKUZOLRPHR JLRR Z[I[RUNLTLYPY& "6# >aYNZ RZQ[`URXVNX PRXX_
cR^R P[&PaX`a^RQ [Z N ORQ [S \^VYN^e UaYNZ SVO^[OXN_`_ S[^ 0 QNe_ NZQ
_`VYaXN`RQ cV`U RV`UR^ L;=<&6*/. [^ L;=<&6*+* ")'+. ZC# g+ "C J\X+
WVZN_R VZUVOV`[^' 8[&PaX`a^R_ cR^R SVdRQ NZQ _`NVZRQ% \^V[^ `[ bV_aNXV_N`V[Z
a_VZT VYYaZ[SXa^R_PRZPR YVP^[_P[\e' "7# GaNZ`VSVPN`V[Z [S RZQ[`URXVNX PRXX
A=A1; AB2B;5 ;5<7A8& ,??=? 21?@ 9<4931A5 C0,- "<D(#& '4)'). "$#% '4)')* "$$#%
































7PN[XL -&)/& ;TOPIPZPUT UM DVR* QPTHYL HJZP\PZ_ VLXZ[XIY F687%2%
YZPS[RHZLK HUXZPJ YVXU[ZPTN& "6# C[a_R N[^`VP ^VZT_ cR^R _`VYaXN`RQ cV`U
RV`UR^ L;=<&6*/. [^ L;=<&6*+* ")'+. ZC# g+ "C J\X+ WVZN_R VZUVOV`[^'
IPNXR ON^% *))) "Y' 6[^`VP ^VZT_ cR^R SVdRQ NZQ _`NVZRQ% \^V[^ `[
bV_aNXV_N`V[Z a_VZT XRP`VZ&ON_RQ _`NVZVZT NZQ SXa[^R_PRZPR YVP^[_P[\e' "7#
/B1<A96931A9=< =6 5<4=A85;91; @>?=BA9<7& ,??=? 21?@ 9<4931A5 C0,- "<D(#&




P^[ \_dZ_d]i fh[i[dj[Z ^[h[ ikffehj W heb[ \eh Pfb/ %I=L0G5& Wi W i_]dWbb_d] d[nki
m^_Y^ Ye*ehZ_dWj[i Y[bbkbWh Z[Y_i_ed*cWa_d] fWj^mWoi j^Wj _cfWYji ed [ii[dj_Wb
[dZej^[b_Wb Y[bb ekjYec[i+ D[h[) m[ i^em j^Wj RACB*=.32 ij_ckbWj[i _dYh[Wi[Z Pfb/
[nfh[ii_ed WdZ j^_i _i h[gk_h[Z \eh [dZej^[b_Wb Y[bb h[ifedi[i+ Bkhj^[hceh[) j^[o
i^em j^Wj XWiWb [dZej^[b_Wb Pfb/ a_dWi[ WYj_l_jo ijWX_b_i[i =PB*/ jkhdel[h l_W
fhecej_d] _ji Yedij_jkj_l[ f^eif^ehobWj_ed ed h[i_Zk[ P4. %=PB*/*fP4.8 B_]kh[
2+.5=&+ P^_i del[b \kdYj_ed ceZkbWj[i RACB*=*ij_ckbWj[Z =PB*/*Z[f[dZ[dj ][d[
jhWdiYh_fj_ed WdZ Y[bbkbWh h[ifedi[i %B_]kh[ 2+.5=&+ Bkhj^[hceh[) =PB*/ _i [ii[dj_Wb
\eh [dZej^[b_Wb Y[bb YoYb[ fhe]h[ii_ed m_j^ beii e\ =PB*/ jh_]][h_d] Y[bbkbWh
gk_[iY[dY[ %B_]kh[ 2+.5>&+ Kd[ [nfbWdWj_ed \eh j^_i _i [b[lWj[Z V(' WdZ 1^JRPT 2'
][d[ [nfh[ii_ed _d h[ifedi[ je =PB*/ Z[fb[j_ed8 m^_Y^ _i h[b_Wdj ed Xej^ Pfb/ WdZ
f20 %B_]kh[ 2+.5>&+ P^[h[\eh[) Pfb/ WdZ =PB*/ \ehc W h[]kbWjeho Wn_i) m^_Y^
ceZkbWj[i [dZej^[b_Wb ][d[ [nfh[ii_ed WdZ Y[bb YoYb[ fhe]h[ii_ed %B_]kh[ 2+.5) =
WdZ >&+
P^[i[ \_dZ_d]i ik]][ij W ceZ[b m^[h[Xo Pfb/ _dj[]hWj[i _d\ehcWj_ed Yedl[o[Z
j^hek]^ RACBN/ WdZ ijh[ii*WYj_lWj[Z i_]dWb jhWdiZkYj_ed fWj^mWoi je ceZkbWj[
[dZej^[b_Wb Y[bb \kdYj_ed %B_]kh[ 2+.5) = WdZ >&+ O[l[hWb b_d[i e\ [l_Z[dY[ ikffehj
j^_i+ B_hijbo) [dZej^[b_Wb Y[bb CVR( ][d[ jhWdiYh_fj_ed _i h[]kbWj[Z Xo RACB*= m_j^
q0+4*\ebZ h_i[ _d Pfb/ cNJ= b[l[bi [l_Z[dj kfed ij_ckbWj_ed+ P^_i _i _cfehjWdj \eh j^[
[dZej^[b_Wb h[ifedi[ Wi Pfb/ _i h[gk_h[Z \eh j^[ [nfh[ii_ed e\ ej^[h RACB*=
h[]kbWj[Z ][d[i %[+]+ E1/<$'& Xo ceZkbWj_d] j^[ f^eif^ehobWj_ed ijWjki e\ =PB*/+
JejWXbo) Pfb/ Z[fb[j_ed eh f^WhcWYebe]_YWb _d^_X_j_ed e\ a_dWi[ WYj_l_jo ZhWij_YWbbo
h[ZkY[i =PB*/*P4. f^eif^ehobWj_ed WdZ Wjj[dkWj[i =PB*/*Z[f[dZ[dj E1/<$'
][d[ [nfh[ii_ed+ Bkhj^[hceh[) beii e\ Pfb/ Wjj[dkWj[i [dZej^[b_Wb Y[bb h[ifedi[i
ikY^ Wi [dZej^[b_Wb*b[kaeYoj[ _dj[hWYj_edi WdZ jkXkbe][d[i_i+ O[YedZbo) Z[fb[j_ed
e\ =PB*/ YWki[i W ijh_a_d] _dYh[Wi[ _d Pfb/ b[l[bi) b_a[bo jh_]][h[Z Xo Wd [dZej^[b_Wb
ijh[ii h[ifedi[+ =ZZ_j_edWbbo) j^_i ijh[ii h[ifedi[ jh_]][h[Z kfed beii e\ =PB*/
h[ikbji _d _dYh[Wi[Z f20 [nfh[ii_ed WdZ Y[bbkbWh gk_[iY[dY[ %_+[+ C-&+ Bkhj^[hceh[)
j^_i f^[dec[ded _i h[b_Wdj ed Xej^ Pfb/ WdZ f20 Wi YecX_d[Z Z[fb[j_ed e\ =PB*
/,Pfb/ eh =PB*/,f20 Wbb[l_Wj[i Y[bb YoYb[ Whh[ij) Wbbem_d] [dZej^[b_Wb Y[bb YoYb[
fhe]h[ii_ed) fheb_\[hWj_ed WdZ jkXkbe][d[i_i+ B_dWbbo) f^WhcWYebe]_YWb _d^_X_j_ed e\
Pfb/ a_dWi[ WYj_l_jo Wjj[dkWj[i =PB*/ f^eif^ehobWj_ed m^_Y^ jh_]][hi W ijh[ii
h[ifedi[ h[ikbj_d] _d [b[lWj[Z Pfb/ b[l[bi) f20 [nfh[ii_ed WdZ ikXi[gk[dj Y[bb
YoYb[ Whh[ij+ P^[h[\eh[) W Pfb/*Y[djh[Z h[]kbWjeho c[Y^Wd_ic YeehZ_dWj[i i_]dWb
7PN[XL -&)0& DVR* PY H YPNTHRRPTN TL^[Y ]OPJO XLN[RHZLY LTKUZOLRPHR
NLTL L^VXLYYPUT HTK JLRR J_JRL VXUNXLYYPUT& "6# I`R\ * & L;=< &6*/.
_`VYaXN`V[Z \^[Y[`R_ VZP^RN_RQ J\X+ Rd\^R__V[Z NZQ NP`VbN`V[Z' I`R\ + &
;XRbN`RQ J\X+ WVZN_R NP`VbV`e _`VYaXN`R_ VZP^RN_RQ \U[_\U[^eXN`V[Z [S 6J<&
+&\J0*' I`R\ , & >e\R^\U[_\U[^eXN`V[Z [S 6J<&+&\J0* `^VTTR^_ &$#%!"
TRZR Rd\^R__V[Z' I`R\ - & ;XRbN`RQ &$#%!" TRZR Rd\^R__V[Z SNPVXV`N`R_
VZP^RN_RQ L;=<&6&_`VYaXN`RQ XRaW[Pe`R ^RP^aV`YRZ`' I`R\ . & <a^`UR^Y[^R%
J\X+ WVZN_R NP`VbV`e V_ ^R]aV^RQ S[^ L;=<&6*/. _`VYaXN`RQ `aOaX[TRZR_V_' "7#
I`R\ * & 6J<&+ NP`VbV`e V_ VZ`RT^NX S[^ RZQ[`URXVNX PRXX PePXR \^[T^R__V[Z NZQ
PRXXaXN^ ^R_\[Z_R_' I`R\ + & J\X+ Y[QaXN`R_ 6J<&+ NP`VbV`e Oe YNVZ`NVZVZT
P[Z_`V`a`VbR XRbRX_ [S 6J<&+&\J0*' JUV_ P[Z_`V`a`VbR \U[_\U[^eXN`V[Z SRRQ_
ONPW `[ P[Z`^[X J\X+ NZQ \., \^[`RVZ XRbRX_' I`R\ , & HRQaPRQ 6J<&+
NP`VbV`e `^VTTR^_ N _`^R__ ^R_\[Z_R NZQ RXRbN`V[Z [S J\X+ \^[`RVZ XRbRX_' I`R\
- & ;XRbN`RQ J\X+ \^[`RVZ XRbRX_ _`VYaXN`R \.,&QR\RZQRZ` \+* NZQ 8ePXVZ





jhWdiZkYj_ed l_W i[fWhWj[ Xkj fWhWbb[b fWj^mWoi je XWbWdY[ Y[bbkbWh Yecc_jc[dji je
][d[ [nfh[ii_ed WdZ Y[bb Z_l_i_ed+
P^_i ZWjW dem i^emi j^Wj Pfb/ _i [ii[dj_Wb \eh j^[ fhe*Wd]_e][d_Y h[ifedi[ Xo
h[]kbWj_d] j^[ ijWjki e\ =PB*/ WdZ f20) jme a[o \WYjehi m^_Y^ Yedjheb dkYb[Wh ][d[
[nfh[ii_ed WdZ Y[bb YoYb[ fhe]h[ii_ed+ = h[Y[dj ijkZo i^em[Z j^Wj _d^_X_j_ed e\ Pfb/
a_dWi[ WYj_l_jo m_j^ j^[ iWc[ icWbb ceb[Ykb[ a_dWi[ _d^_X_jeh ki[Z ^[h[ %?=O
54.0-4*.5*2&) _cfW_h[Z jkceh Wd]_e][d[i_i WdZ j^[ fhe*Wd]_e][d_Y h[ifedi[ je
RACB*=.32 _d ceki[ ceZ[bi %H[[ [j Wb+) /-.0&) ^em[l[h W c[Y^Wd_ij_Y [nfbWdWj_ed
mWi bWYa_d]+ Kkh meha dem i^emi j^Wj f^WhcWYebe]_YWb _d^_X_j_ed e\ Pfb/ jh_]][hi
_dYh[Wi[Z f20 [nfh[ii_ed WdZ ikXi[gk[dj Y[bb YoYb[ Whh[ij) h[ikbj_d] _d f[hjkhX[Z
[dZej^[b_Wb Y[bb jkXkbe][d[i_i WdZ Wehj_Y ifhekj_d]+ Edj[h[ij_d]bo) Pfb/ _i Wbie
[ii[dj_Wb \eh fhe*_d\bWccWjeho [dZej^[b_Wb Y[bb h[ifedi[i+ RACB*=.32*ij_ckbWj[Z
IAG.*ANG.,/*Z[f[dZ[dj ^of[hf^eif^ehobWj_ed e\ =PB*/*P4. _i [ii[dj_Wb \eh
_ie\ehc*if[Y_\_Y fhe]hWc_d] e\ E1/<$' ][d[ [nfh[ii_ed WdZ [dZej^[b_Wb h[ifedi[i
%i[[ [Whb_[h _d Y^Wfj[h 1&+ P^_i ijkZo dem _Z[dj_\_[i Pfb/ Wi Wd WZZ_j_edWb h[]kbWjeh e\
j^_i c[Y^Wd_ic %B_]kh[ 2+.5=&+ Bkhj^[hceh[) Pfb/ X[Yec[i f^eif^ehobWj[Z _d
h[ifedi[ je RACB*= %H[[ [j Wb+) /-.0& WdZ _i W ademd WYj_lWjeh e\ j^[ IAG.*
ANG.,/ fWj^mWo %>[_da[ [j Wb+) /--0&8 j^ki _j _i b_a[bo j^Wj Pfb/ WYji kfijh[Wc e\
IAG. _d h[ifedi[ je RACB*=*ij_ckbWj_ed je ceZkbWj[ =PB*/ f^eif^ehobWj_ed
%B_]kh[ 2+.5=&+ Ed WZZ_j_ed je _ji heb[ _d Wd]_e][d[i_i) meha [bi[m^[h[ ^Wi Z[iYh_X[Z
j^[ h[gk_h[c[dj e\ Pfb/ _d _cckd[ Y[bb \kdYj_edi+ Ed j^[ Yedj[nj e\ _d\bWccWj_ed WdZ
Z_i[Wi[) _d^_X_j_ed e\ Pfb/ a_dWi[ WYj_l_jo ^Wi X[[d i^emd je Wbb[l_Wj[ iocfjeci e\
h^[kcWje_Z Whj^h_j_i WdZ _d\bWccWjeho Xem[b Z_i[Wi[ %CWdja[ [j Wb+) /-..8 @kc_jhk
[j Wb+) /---8 Gedjeo_Wdd_i [j Wb+) /--/8 Rek]_ekaWbWa_ [j Wb+) /-..8 DWbb [j Wb+) /--4&+
=X[hhWdj WdZ [b[lWj[Z Wd]_e][d[i_i _i Wbie _cfb_YWj[Z _d h^[kcWje_Z Whj^h_j_i
%?Whc[b_[j) /--2&+ P^[h[\eh[) Pfb/ a_dWi[ _d^_X_jehi WYj_d] Wj j^[ b[l[b e\ [dZej^[b_Wb
Y[bbi cWo ^[bf Wbb[l_Wj[ iocfjeci Xo Yedjh_Xkj_d] je Xej^ Z_c_d_i^[Z _d\bWccWj_ed
WdZ Wd]_e][d[i_i Xo ekh fhefei[Z ceZ[b %B_]kh[ 2+.5=&+
S[ dem i^em j^Wj =PB*/ _i [ii[dj_Wb \eh [dZej^[b_Wb Y[bb YoYb[ fhe]h[ii_ed) W
f^[dec[ded fh[l_ekibo ZeYkc[dj[Z _d ej^[h Y[bb jof[i %=d [j Wb+) /-.08
SWbbkiY^[Ya [j Wb+) /-.0&+ @[fb[j_ed e\ =PB*/ b_a[bo jh_]][hi W Y[bbkbWh ijh[ii
h[ifedi[ m^_Y^ [b[lWj[i Pfb/ b[l[bi8 j^hek]^ m^_Y^ _j \khj^[h WYji je ij_ckbWj[ f20
[nfh[ii_ed+ Ed ikffehj e\ j^_i \_dZ_d] [b[lWj[Z Pfb/ [nfh[ii_ed _i Wbie b_da[Z je
_dYh[Wi[Z f20 WdZ f/. [nfh[ii_ed _d bkd] YWdY[h %Ca_hjp_cWdWa_ [j Wb+) /-.0&+
Dem[l[h) ej^[h ijkZ_[i ik]][ij [b[lWj[Z f20 b[l[bi h[fh[ii ?oYb_d @. [nfh[ii_ed
!"##!
!ATING KY GQ%# )''*"% 8S TZW RTJKQ# KQK[GYKJ KSJTYNKQOGQ U,* K]UWKXXOTS OX QOSPKJ YT
OSIWKGXKJ U)( GSJ 3^IQOS 4( K]UWKXXOTS GSJ XZHXKVZKSY IKQQ I^IQK GWWKXY !5OMZWK
,%(.2"% 8Y NGX UWK[OTZXQ^ HKKS XNT\S YNGY CUQ) POSGXK XYGHOQOY^ GSJ GIYO[OY^ IGS HK
WKMZQGYKJ YNWTZMN HOSJOSM YT YNK >5"2 UWKIZWXTW UWTYKOS# U(', !2KOSPK KY GQ%# )''*0
3NT GSJ CXOINQOX# )'',0 EGYKWLOKQJ KY GQ%# )''*"% 1 UTXXOHQK RTJKQ LTW CUQ) ITSYWTQ OS
YNK KSJTYNKQOZR OX YNGY CUQ) UNTXUNTW^QGYOTS H^ ZUXYWKGR POSGXKX IGZXKX GIYO[GYOTS
GSJ JOXXTIOGYOTS LWTR U(',% 5ZWYNKWRTWK# JOXXTIOGYKJ U(', YNKS ZSJKWMTKX
UWTYKTQ^YOI IQKG[GMK YT WKQKGXK YNK U,' XZHZSOY# \NOIN LTWRX G NKYKWTJORKW \OYN U-,
AKQ1% CNOX U,'&U-, ITRUQK] IGS YWGSXQTIGYK OSYT YNK SZIQKZX GSJ RTJZQGYK HTYN
UWT$GSMOTMKSOI GSJ UWT$OSLQGRRGYTW^ MKSK K]UWKXXOTS% 8SYKWKXYOSMQ^# TSK XZIN
YGWMKY MKSK OX U,* !FZ KY GQ%# )'(+0 <OS KY GQ%# )'()"% 1JJOYOTSGQQ^# >5"2 OX PST\S YT
WKMZQGYK HTYN #*%'&( $! GSJ )"! MKSK K]UWKXXOTS !2GXOQK KY GQ%# )''*0 6ZYYWOJMK KY
GQ%# (///0 EZ GSJ <T_GST# (//+0 =GZWT KY GQ%# )'((0 9TNSXTS GSJ @KWPOSX# )'()"%
BYWKXX$OSJZIKJ OSIWKGXKX OS CUQ) QK[KQX GSJ POSGXK GIYO[OY^ GWK QOSPKJ YT KQK[GYKJ
>5"2$WKMZQGYKJ UGYN\G^X !<KK KY GQ%# )''/0 <KK KY GQ%# )'(,"% CNKWKLTWK# OSIWKGXKJ
>5"2 GIYO[OY^ RG^ QOSP CUQ) XYGYZX YT U,* K]UWKXXOTS GSJ IKQQ I^IQK GWWKXY%
1QYKWSGYO[KQ^# OSIWKGXKJ CUQ) QK[KQX GSJ GIYO[OY^ ITZQJ XYORZQGYK 9>; XOMSGQ
YWGSXJZIYOTS YT WKMZQGYK U,*$JKUKSJKSY MKSK K]UWKXXOTS !6POWY_ORGSGPO KY GQ%#
)'(*"%
CNKWK OX RZIN JKHGYK GX YT \NKYNKW CUQ) OX G UWTYT$TSITMKSK TW G YZRTZW
XZUUWKXXTW !<KK KY GQ%# )'(,"% 8SIWKGXKJ CUQ) K]UWKXXOTS OX QOSPKJ YT UTTW UGYOKSY
UWTMSTXOX GSJ OSIWKGXKJ YZRTWOMKSKXOX# \NKWKGX OSNOHOYOTS TL CUQ) POSGXK GIYO[OY^
IGS IGZXK WKJZIKJ YZRTZW GSMOTMKSKXOX GSJ RKYGXYGXOX !<KK KY GQ%# )'(*0 @GS KY
GQ%# )'(*0 <KK KY GQ%# )'(*"% 3TS[KWXKQ^# JKIWKGXKJ CUQ) K]UWKXXOTS \GX LTZSJ YT
ITSLKW GS OSIWKGXKJ OSIOJKSIK TL QZSM YZRTZWX GSJ WKJZIKJ UGYOKSY XZW[O[GQ
!6POWY_ORGSGPO KY GQ%# )'(*0 BKWKHWKSSOPT[G KY GQ%# )'()"% ?SK GWMZRKSY OX YNGY
WKJZIKJ CUQ) QK[KQX UWK[KSY KQK[GYKJ U,* QK[KQX OS WKXUTSXK YT TSITMKSOI XYWKXX#
YNZX GQQT\OSM IKQQX YT HKYYKW UWTMWKXX OSYT G UWTQOLKWGYO[K# IGSIKW$QOPK XYGYK
!6POWY_ORGSGPO KY GQ%# )'(*"% CNOX XYZJ^ ST\ UWT[OJKX SK\ OSXOMNYX YT XZUUTWY YNKXK
JZGQ UWTUKWYOKX TL CUQ)% DSJKW IKWYGOS ITSJOYOTSX CUQ) IGS NKQU UWTRTYK IKQQZQGW
MWT\YN# \OYN QTXX TL OYX GIYO[OY^ GYYWOHZYOSM YT JOROSOXNKJ IKQQZQGW WKXUTSXKX !5OMZWK
,%(.1"% 7T\K[KW# JZWOSM IKQQZQGW XYWKXX# CUQ) ITZQJ UWTRTYK IKQQ I^IQK GWWKXY0 OS YNOX
ITSYK]Y# QTXX TL CUQ) GIYO[OY^ ITZQJ HK [OK\KJ GX UGYNTQTMOIGQ GX UWTMWKXXOTS YNWTZMN
YNK IKQQ I^IQK ITZQJ ITSYWOHZYK YT OSIWKGXKJ OSIOJKSIK TL IKQQZQGW YWGSXLTWRGYOTS
!5OMZWK ,%(.2"%
'+-.'
P^[ c[Y^Wd_ici Xo m^_Y^ [dZej^[b_Wb Y[bbi h[ifedZ je RACB*= Xo _dj[]hWj_d] i^ehj
b_l[Z i_]dWb jhWdiZkYj_ed %-*/ ^& _dje bed] j[hc %ZWoi je m[[ai& Y[bbkbWh h[ifedi[i
Wh[ _bb*Z[\_d[Z+ Kkh ijkZo dem fhel_Z[i W \hWc[meha j^Wj _dj[]hWj[i Pfb/*c[Z_Wj[Z
i_]dWb jhWdiZkYj_ed fWj^mWoi _dje j^[ Yedjheb e\ ][d[ [nfh[ii_ed WdZ Y[bb YoYb[
fhe]h[ii_ed je _cfWYj ed lWh_eki Y[bbkbWh ekjYec[i+ Beh [nWcfb[) RACB*=.32 Xkj dej
RACB*=./. fhecej[i i^ehj j[hc Pfb/ ][d[ jhWdiYh_fj_ed8 m^_Y^ _i W Yh_j_YWb \[Wjkh[ _d
bed] j[hc [dZej^[b_Wb Z[Y_i_edi ikY^ Wi m^[j^[h je kdZ[h]e jkXkbe][d[i_i eh
_dj[hWYj m_j^ b[kaeYoj[i+ Bkhj^[hceh[ Wi Pfb/ _i WYj_lWj[Z kfed RACB*=.32
ij_ckbWj_ed %H[[ [j Wb+) /-.0&) j^[ _d_j_Wb [b[lWj_ed e\ Pfb/ b[l[bi Xo RACB*=.32 cWo
fh_c[ [dZej^[b_Wb Y[bbi \eh \khj^[h ij_ckbWj_ed l_W j^[i[ i_]dWb jhWdiZkYj_ed fWj^mWo
%B_]kh[ 2+.5=&+
Ed ikccWho) j^_i ijkZo ikffehji j^[ heb[ e\ Pfb/ Wi W i_]dWbb_d] d[nki m^_Y^
_dj[]hWj[i j^[ \bem e\ _d\ehcWj_ed Yedl[o[Z \hec Z_\\[h[dj i_]dWb jhWdiZkYj_ed
fWj^mWoi+ RACB*=,RACBN/*c[Z_Wj[Z i_]dWb jhWdiZkYj_ed h[gk_h[i Pfb/ WYj_l_jo je
jh_]][h WYj_lWj_ed e\ j^[ f^eif^ehobWj_ed YWiYWZ[) _cfWYj_d] ed a[o dkYb[Wh
h[]kbWjehi ikY^ Wi =PB*/+ Bkhj^[hceh[) Y[bbkbWh ijh[ii*h[ifedi_l[ i_]dWb
jhWdiZkYj_ed fWj^mWoi _cfWYj ed Pfb/) ZhWij_YWbbo fhecej_d] f20 fhej[_d
ijWX_b_iWj_ed) V(' WdZ 1^JRPT 2' ][d[ [nfh[ii_ed WdZ Y[bb YoYb[ Whh[ij+ OkY^ [l[dji
YWd X[ \khj^[h _dj[]hWj[Z _dje W j[cfehWb \hWc[meha m^_Y^ Wbbemi j^[ [dZej^[b_Wb Y[bb
je h[ifedZ je Z_\\[h[dj [dl_hedc[djWb Yk[i j^Wj dej edbo h[]kbWj[ i^ehj b_l[Z i_]dWb
jhWdiZkYj_ed Xkj Wbie bWo j^[ \ekdZWj_edi \eh ikijW_d[Z Y^Wd][i _d bed] j[hc
h[ifedi[i %[+]+ Y[bb fheb_\[hWj_ed WdZ jkXkbe][d[i_i&+ B_dWbbo) j^_i meha dem fhel_Z[i
W ceZ[b \eh kdZ[hijWdZ_d] WdZ jWh][j_d] ikY^ i_]dWb jhWdiZkYj_ed fWj^mWoi _d W Y[bb*
if[Y_\_Y cWdd[h je dehcWb_i[ Wbj[h[Z [dZej^[b_Wb Y[bb \kdYj_ed _d fWj^ebe]_[i ikY^ Wi
YWdY[h WdZ YWhZ_elWiYkbWh Z_i[Wi[+
"$&'"
*/)47,5 (
9,.-") BIF?FHD"IG><B?B< H>@KC;JBFE F? <;C<BKD BFE ?CKM!
JH;EI<HBGJBFE;C ;<JBL;JBFE ;E= >E=FJA>CB;C <>CC DB@H;JBFE
(#$# 02753+8*7032
<243$/ @GKBGKE QL <2438( QOGEECOP OCACMQLO BGJCOGP?QGLK# IGKHCB QL QFC ?AQGS?QGLK
LD GQP QUOLPGKC HGK?PC BLJ?GK# TFGAF CIGAGQP PRPQ?GKCB BLTKPQOC?J PGEK?I
QO?KPBRAQGLK GKQCEO?QCB TGQF OCACMQLO R@GNRGQGK?QGLK# QO?DDGAHGKE ?KB MOLQCLIUPGP
!0ORKP CQ ?I%# (&&-. 5LOLTGQV ?KB 9CCO?MR# (&'(. 6LAF ?KB 1I?CPPLK$=CIPF# (&'(.
7?H?U?J? ?KB 0COECO# (&')"% / HCU ?PMCAQ LD <243$/$PQGJRI?QCB CKBLQFCIG?I ACII
PGEK?I QO?KPBRAQGLK GP QFC CICS?QCB QO?KPAOGMQGLK LD '&&$(&& Q?OECQ ECKCP# TFGAF
OCERI?QC ? S?OGCQU LD ACIIRI?O OCPMLKPCP !9AFTCGEFLDCO CQ ?I%# (&&-. 8GSCO? CQ ?I%#
(&''"% <?OGLRP PQRBGCP F?SC PFLTK QF?Q <243$/ GPLDLOJP BGDDCOCKQG?IIU MOLJLQC
<2438($BCMCKBCKQ PGEK?I QO?KPBRAQGLK ?KB ACIIRI?O LRQALJCP !6?T?JRO? CQ ?I%#
(&&,. 6?T?JRO? CQ ?I%# (&&,. >F?KE CQ ?I%# (&&&"% 5LTCSCO# QFC JCAF?KGPJ!P"
TFGAF IGKH <243$/ GPLDLOJ$PMCAGDGA PGEK?I QO?KPBRAQGLK QL KRAIC?O ECKC QO?KPAOGMQGLK
?KB PMCAGDGA CKBLQFCIG?I OCPMLKPCP ?OC GII$BCDGKCB%
;L ?BBOCPP QFC GKBGSGBR?I OLIC LD C?AF <243$/ PMIGAC GPLDLOJ GK OCERI?QGKE S?PARI?O
DRKAQGLK# TC CS?IR?QCB <243$/'(' ?KB <243$/'+* DLO QFCGO ?@GIGQU QL OCERI?QC PGEK?I
QO?KPBRAQGLK CSCKQP IGKHCB QL MFUPGLILEGA?I OCPMLKPCP% 5COC# TC PFLT QF?Q QFCPC QTL
<243$/ GPLDLOJP MOLBRAC BGDDCOCKQ GKQO?ACIIRI?O PGEK?IIGKE LRQALJCP TFGAF GJM?AQ
LK ? A?IAGRJ GLK$BCMCKBCKQ QO?KPAOGMQGLK?I WPTGQAFX ?IILTGKE DLO GPLDLOJ$PMCAGDGA
OCERI?QGLK LD CKBLQFCIG?I ACII JGEO?QGLK% ;FRP# <243$/ GPLDLOJP ALRIB ?AQ ?P
QCJMLO?I ?KB PM?QG?I ARCP QF?Q MOLEO?J CKBLQFCIG?I OCPMLKPCP QF?Q ?OC A?IAGRJ$
BCMCKBCKQ ?KB CPPCKQG?I DLO @RGIBGKE RKGNRC S?PARI?O KCQTLOHP%
(#%# 5,68176
(#%#$# 9,.-") BIF?FHDI <;KI> =B??>H>EJB;C 9,.-5% ;<JBL;JBFE ;E= IB@E;C
JH;EI=K<JBFE
<243$/$PQGJRI?QGLK MOLJLQCP <2438( BGJCOGP?QGLK ?KB QO?KP?RQLMFLPMFLOUI?QGLK
LD PCSCO?I HCU QUOLPGKC OCPGBRCP TGQFGK GQP AUQLMI?PJGA BLJ?GK !6LAF ?KB 1I?CPPLK$
=CIPF# (&'("# TFGAF PQGJRI?QCP BLTKPQOC?J PGEK?I QO?KPBRAQGLK M?QFT?UP !3GEROC
+%'/"% 8CAORGQJCKQ LD D?AQLOP ?KB CKVUJCP QF?Q @GKB ?AQGS?QCB <2438( PQGJRI?QCP
'+-0'
_djhWY[bbkbWh i_]dWbb_d] [l[dji m^_Y^ ceZkbWj[ Wd WhhWo e\ [dZej^[b_Wb Y[bb h[ifedi[i
_d ehZ[h je fhecej[ Wd]_e][d[i_i WdZ h[]kbWj[ lWiYkbWh Z[l[befc[dj %B_]kh[ 3+.=&+
RWh_eki ijkZ_[i ^Wl[ i^emd j^Wj RACB*= _ie\ehci fhecej[ Z_\\[h[dj_Wb RACBN/
WYj_lWj_ed WdZ Zemdijh[Wc i_]dWb jhWdiZkYj_ed %GWmWckhW [j Wb+) /--58 LWd [j Wb+)
/--4&+ =bj^ek]^) RACB*=*ij_ckbWj[Z RACBN/*Z[f[dZ[dj i_]dWbb_d] _i m[bb
kdZ[hijeeZ) _j _i ij_bb kdYb[Wh ^em RACB*= _ie\ehc*if[Y_\_Y i_]dWb jhWdiZkYj_ed _i
Yedl[hj[Z _dje dkYb[Wh ][d[ jhWdiYh_fj_ed je Z_\\[h[dj_Wbbo h[]kbWj[ [dZej^[b_Wb Y[bb
h[ifedi[i+ Ed ehZ[h je \khj^[h _dl[ij_]Wj[ j^_i f^[dec[ded) m[ \_hij YecfWh[Z j^[
WX_b_jo e\ jme RACB*= _ie\ehci %RACB*=.32 WdZ RACB*=./.& je h[]kbWj[ i_]dWb
jhWdiZkYj_ed [l[dji l_W j^[ RACB*=,RACBN/ i_]dWbb_d] Wn_i+ Lh_cWho ^kcWd
kcX_b_YWb l[_d [dZej^[b_Wb Y[bbi %DQRA?i& m[h[ j_jhWj[Z m_j^ -+-/2) -+/2 WdZ .+/2
dI e\ [_j^[h RACB*=.32 eh RACB*=./. \eh 2 eh .2 c_d fh_eh je fheY[ii_d] WdZ
_cckdeXbej WdWboi_i e\ RACBN/ WYj_lWj_ed WdZ Zemdijh[Wc i_]dWbb_d] fWj^mWoi
%B_]kh[ 3+.>&+ MkWdj_\_YWj_ed e\ j^[ h[bWj_l[ Y^Wd][i _d f^eif^ehobWj_ed ijWjki e\
RACBN/*fU..42 _d h[ifedi[ je W Zei[*Z[f[dZ[dj j_jhWj_ed e\ RACB*=.32 %B_]kh[
3+/=& eh RACB*=./. %B_]kh[ 3+/>& h[l[Wb[Z j^Wj f[Wa WYj_lWj_ed eYYkhh[Z m_j^_d 2
c_d e\ b_]WdZ jh[Wjc[dj+ Dem[l[h) RACB*=./.*ij_ckbWj[Z RACBN/*U..42
f^eif^ehobWj_ed %B_]kh[ 3+/>& mWi i_]d_\_YWdjbo h[ZkY[Z l[hiki RACB*=.32 jh[Wjc[dj
%B_]kh[ 3+/=& Wj -+-/2 WdZ -+/2 dI+ Dem[l[h) kfed ij_ckbWj_ed m_j^ iWjkhWj_d]
b[l[bi e\ RACB*= %.+/2 dI&) j^[ f[Wa b[l[b e\ RACBN/ WYj_lWj_ed WY^_[l[Z _d
h[ifedi[ je RACB*=.32 %B_]kh[ 3+/=& mWi YecfWhWXb[ je j^Wj _dZkY[Z Xo RACB*=./.
%B_]kh[ 3+/>&+ Edj[h[ij_d]bo) Wj j^_i RACB*= YedY[djhWj_ed) WYj_lWj[Z RACBN/
Wff[Wh[Z je X[ Z[f^eif^ehobWj[Z Wj Wd _dYh[Wi[Z hWj[ kfed jh[Wjc[dj m_j^ RACB*
=./. %B_]kh[ 3+/>& YecfWh[Z je Y[bbi jh[Wj[Z m_j^ RACB*=.32 %B_]kh[ 3+/=&+
=d]_e][d[i_i _i W j_]^jbo h[]kbWj[Z fheY[ii WdZ cWdo [dZej^[b_Wb Y[bb h[ifedi[i
YedijWdjbo d[[Z \_d[*jkd_d] \eh ^ec[eijWi_i WdZ cW_dj[dWdY[ e\ lWiYkbWh
f^oi_ebe]o %?Whc[b_[j) /--2&+ RACB*= ij_ckbWj_ed h[]kbWj[i i[l[hWb [dZej^[b_Wb Y[bb
h[ifedi[i j^hek]^ j^[ WYj_lWj_ed e\ Zemdijh[Wc i_]dWb_d] [l[dji _dYbkZ_d] j^ei[
j^Wj W\\[Yj [dZej^[b_Wb Y[bb f[hc[WX_b_jo %=aj*[JKO fWj^mWo&) Y[bb c_]hWj_ed %f05
I=LG fWj^mWo& WdZ Y[bb fheb_\[hWj_ed %ANG.,/ fWj^mWo&+ Oj_ckbWj_ed m_j^ [_j^[h
RACB*=.32 eh RACB*=./. fhecej[Z f^eif^ehobWj_ed e\ [dZej^[b_Wb d_jh_Y en_Z[
iodj^Wi[ %[JKO&) f05 I=LG WdZ ANG.,/ %B_]kh[ 3+.=& [dpoc[i+ MkWdj_\_YWj_ed e\
[JKO*fO..44 b[l[bi h[l[Wb[Z j^Wj ij_ckbWj_ed m_j^ RACB*=./. %B_]kh[ 3+/@&
h[ikbj[Z _d W ][d[hWbbo bem[h b[l[b e\ WYj_lWj_ed YecfWh[Z je RACB*=.32 ij_ckbWj_ed
%B_]kh[ 3+/?&+ Dem[l[h) f[Wa b[l[bi e\ [JKO WYj_lWj_ed m[h[ YecfWhWXb[ X[jm[[d
j^[ jme _ie\ehci %B_]kh[ 3+/) ? WdZ @&+ =ZZ_j_edWbbo Xej^ RACB*= _ie\ehci YWki[Z W
3
4
8QO\YM /'*' G798&3 QZVNVYT&ZWMKQNQK Z[QT\SI[ML MULV[PMSQIS KMSS
ZQOUISSQUO' "7# IOTQYM`UO PQ\UO`UZS K<>='7 _`UYaXM`QP K<>=H,
\T[_\T[^eXM`U[Z& MO`UbM`U[Z [R P[cZ_`^QMY _USZMXXUZS \M`TcMe_ XUZWUZS `[
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WUZM_Q( "8# <ZP[`TQXUMX OQXX_ _aNVQO`QP `[ PURRQ^QZ` K<>='7+0/ [^ K<>='
7+,+ O[ZOQZ`^M`U[Z_ "*& *(*,/& *(,/ [^ +(,/ ZC# R[^ / [^ +/ YUZ cQ^Q Xe_QP
MZP \^[OQ__QP R[^ UYYaZ[NX[` MZMXe_U_ a_UZS \T[_\T['_\QOURUO MZ`UN[PUQ_
MSMUZ_` \'K<>=H,& \'QDEI& \'\-2 MZP \'<HA+),(
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XOROQGW OSIWKGXK OS U+0 >2?<%UC)0('UF)0* QK[KQX GY )&*- S> QOMGSJ XYORZQGYOTS$
\OYN UKGP QK[KQX JKYKIYKJ GLYKW )- ROS !7OMZWK .&*$ 6 GSJ 7"& ;S ITSYWGXY$ E687%2).-
UWTRTYKJ `*%LTQJ OSIWKGXK OS 6A<)'*%C*(*'F*(, UNTXUNTW^QGYOTS ITRUGWKJ YT
E687%2)*) GY YNK XGRK ITSIKSYWGYOTS !)&*- S>"1 UKGP QK[KQX \KWK XYOQQ JKYKIYKJ )-
ROS UTXY XYORZQGYOTS !7OMZWK .&*$ 8 GSJ 9"& CNKXK LOSJOSMX XZMMKXY YNGY E687%2
OXTLTWRX NG[K YNK IGUGHOQOY^ YT JOLLKWKSYOGQQ^ XYORZQGYK RZQYOUQK XOMSGQ YWGSXJZIYOTS
UGYN\G^X OS KSJTYNKQOGQ IKQQX&
&"$"$" /*,+!( 6>;4;=8> <=;8;?3 26443=39?607 .-) # 01?6A0?6;9 092
1;==3><;92695 1C?;>;761 10716@8 6;9 47@B
E687%2%XYORZQGYKJ MKSKWGYOTS TL E687A*%UF))/- IWKGYKX G UNTXUNTY^WTXOSK%
HGXKJ KUOYTUK YNGY WKIWZOYX ?=4") YT GIYO[GYKJ E687A* GY YNK UQGXRG RKRHWGSK
!CGPGNGXNO KY GQ&$ *(()"& BZHXKVZKSYQ^$ E687A*%RKJOGYKJ ?=4") UNTXUNTW^QGYOTS
TS WKXOJZK F/0+ !?=4")%UF/0+" QKGJX YT KS_^RGYOI GIYO[GYOTS GSJ N^JWTQ^XOX TL
UQGXRG RKRHWGSK ?;?* YT 528 GSJ ;?+$ YNZX YWOMMKWOSM G WOXK OS I^YTXTQOI IGQIOZR
OTS LQZ] GSJ GQYKWKJ KSJTYNKQOGQ WKXUTSXKX& CT OS[KXYOMGYK E687%2 OXTLTWR%XUKIOLOI
?=4")%RKJOGYKJ WKXUTSXKX$ \K RTSOYTWKJ ?=4")%UF/0+ QK[KQX ZUTS YOYWGYOTS \OYN
E687%2).- TW E687%2)*) LTW -$ )-$ +( TW .( ROS !7OMZWK .&+2"& ?=4")%UF/0+ QK[KQX
\KWK IQKGWQ^ KQK[GYKJ ZUTS GJJOYOTS TL E687%2).- ITRUGWKJ YT E687%2)*) !7OMZWK
.&+2" GJJOYOTS YT KSJTYNKQOGQ IKQQX& @ZGSYOLOIGYOTS WK[KGQKJ E687%2).- XYORZQGYKJ G
WGUOJ GSJ YWGSXOKSY WOXK OS KSJTYNKQOGQ ?=4")%UF/0+ QK[KQX \OYNOS - ROS !7OMZWK
.&+3" HZY E687%2)*)%XYORZQGYKJ ?=4")%UF/0+ UKGP QK[KQX \KWK `*%+%LTQJ QT\KW
!7OMZWK .&+4"&
?=4")%RKJOGYKJ ;?+ XYORZQGYKX YNK WKQKGXK TL OSYWGIKQQZQGW 4G
*# XYTWKX !7OMZWK .&,2"&
CNZX$ \K YNKS IGWWOKJ TZY GS GSGQ^XOX TL I^YTXTQOI IGQIOZR OTS QK[KQX OS E687%2
OXTLTWR%XYORZQGYKJ KSJTYNKQOGQ IKQQX ZXOSM G IKQQ%UKWRKGHQK 4G*#%XKSXOYO[K
LQZTWKXIKSY UWTHK !7ZWG%* 2>"& DUTS YOYWGYOTS TL KOYNKW E687%2).- !7OMZWK .&,3" TW
E687%2)*) !7OMZWK .&,4" \K THXKW[KJ JOLLKWKSY UGYYKWSX TL I^YTXTQOI IGQIOZR OTS
LQZ]& CNK QT\KXY ITSIKSYWGYOTS !(&(*- S>" TL E687%2).- QOMGSJ IGZXKJ G XQT\ GSJ
XZXYGOSKJ WOXK OS I^YTXTQOI IGQIOZR OTSX !7OMZWK .&,3"1 YNOX \GX STY THXKW[KJ ZUTS
YWKGYRKSY \OYN (&(*- S> E687%2)*)& 2 XOROQGW KLLKIY \GX THXKW[KJ \OYN (&*- S>
E687%2 OXTLTWR !7OMZWK .&,$ 3 GSJ 4"& ;SYKWKXYOSMQ^$ YNK NOMNKXY ITSIKSYWGYOTS
QOMGSJ KQOIOYKJ XOROQGW WOXKX OS I^YTXTQOI 4G*# QK[KQX \OYN HTYN E687%2).- !7OMZWK
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8QO\YM /'-' G798&3 QZVNVYT&ZWMKQNQK YQZM QU K`[VZVSQK KISKQ\T QVUZ'
"7# IOTQYM`UO PQ\UO`UZS K<>='7'_`UYaXM`QP _QO[ZP YQ__QZSQ^ `M^SQ`UZS
[R @Z_F- ^QOQ\`[^_ "@Z_F-H# MZP _aN_Q]aQZ` Oe`[_[XUO OMXOUaY U[Z ^U_Q(
F`P@Z_".&/#F, TeP^[Xe_U_ `[ SQZQ^M`Q PUMOeXSXeOQ^[X ";7># MZP @Z_"+&.&/#F-
U_ PQ\UO`QP( "8& 9# HQMX'`UYQ Y[ZU`[^UZS [R Oe`[_[XUO OMXOUaY U[Z RXad cU`T
"8# K<>='7+0/ [^ "9# K<>='7+,+ `U`^M`U[Z4 S^M\T_ _T[c M ^Q\^Q_QZ`M`UbQ
\X[` [R YaX`U\XQ Qd\Q^UYQZ`_( <^^[^ NM^_ UZPUOM`Q hI<C "Z6+& D6.#(
&*-*&
'+.,'
ij_ckbWj[Z h_i[ _d Yojeieb_Y YWbY_kc _ed b[l[bi h[l[Wb[Z j^Wj Xej^ RACB*=.32 WdZ
RACB*=./. WYj[Z _d W YedY[djhWj_ed*Z[f[dZ[dj cWdd[h %B_]kh[ 3+2=&+ RACB*=.32
ij_ckbWj_ed ][d[hWbbo fhecej[Z Wd _dYh[Wi[Z b[l[b _d _djhWY[bbkbWh ?W/( l[hiki
jh[Wjc[dj m_j^ RACB*=./. %B_]kh[ 3+2=&+ Dem[l[h) Wj iWjkhWj_d] b[l[bi e\ RACB*=
%.+/2 dI& j^[ f[Wa cW]d_jkZ[ e\ Yojeieb_Y YWbY_kc _ed h_i[ mWi YecfWhWXb[ kfed
ij_ckbWj_ed m_j^ [_j^[h RACB*=.32 eh RACB*=./. %B_]kh[ 3+2=&+ Ed YedjhWij) j^[ j_c[
jWa[d je h[WY^ j^_i f[Wa cW]d_jkZ[ mWi q/*\ebZ bed][h _d RACB*=./.*ij_ckbWj[Z
Y[bbi _d YecfWh_ied je RACB*=.32 jh[Wjc[dj %B_]kh[ 3+2>&+ MkWdj_\_YWj_ed e\ j^[
h[bWj_l[ Ykhl[ Wh[W Wj Z_\\[h[dj RACB*= YedY[djhWj_edi h[l[Wb[Z W i_c_bWh cW]d_jkZ[
e\ h[ifedi[ \eh RACB*=.32 h[]WhZb[ii e\ YedY[djhWj_ed8 ^em[l[h) RACB*=./. edbo
_dZkY[Z i_]d_\_YWdj Y^Wd][i _d _djhWY[bbkbWh YWbY_kc _ed b[l[bi Wj j^[ cWn_ckc
YedY[djhWj_ed e\ .+/2 dI %B_]kh[ 3+2?&+ P^[i[ \_dZ_d]i ik]][ij j^Wj j^[ Yojeieb_Y
YWbY_kc _ed \bkn YWki[Z Xo j^[ RACBN/*LH?'. Wn_i _i RACB*= _ie\ehc*Z[f[dZ[dj+
0(,(-( L;=<'6 Xb^U^a\'ST_T]ST]c D<6JR, P]S L;=<H+ caP]b[^RPcX^]
?ojeieb_Y YWbY_kc _ed \bkn[i YWd h[]kbWj[ [dZej^[b_Wb Y[bb ][d[ jhWdiYh_fj_ed l_W j^[
YWbY_kc _ed*h[]kbWj[Z WdZ YWbceZkb_d*Z[f[dZ[dj WYj_lWj_ed e\ j^[ fhej[_d
f^eif^WjWi[ YWbY_d[kh_d %VWhW_d*D[hpX[h] [j Wb+) /-..8 @ec_d]k[p*NeZh_]k[p [j Wb+)
/-./&+ P^_i [dpoc[ h[]kbWj[i Z[f^eif^ehobWj_ed WdZ ikXi[gk[dj dkYb[Wh
jhWdibeYWj_ed e\ j^[ dkYb[Wh \WYjeh e\ WYj_lWj[Z P*Y[bbi %JB=P& \Wc_bo e\ jhWdiYh_fj_ed
\WYjehi %NWe [j Wb+) .6648 Sk [j Wb+) /--4& %B_]kh[ 3+3&+ RACB*= YWd fhecej[
dkYb[Wh jhWdibeYWj_ed e\ JB=P \Wc_bo c[cX[hi ikY^ Wi JB=PY/ %JB=P.& %CeoWb [j
Wb+) /-./8 VW_Y^ka [j Wb+) /--1&+ S[ ^ofej^[i_i[Z j^Wj j^[ Z_\\[h[dj_Wb RACB*=
_ie\ehc*if[Y_\_Y h[]kbWj_ed e\ Yojeieb_Y YWbY_kc _ed \bkn YekbZ ceZkbWj[ WYj_lWj_ed e\
[dZej^[b_Wb JB=PY/+ Pe j[ij j^_i _Z[W) [dZej^[b_Wb Y[bbi m[h[ ij_ckbWj[Z m_j^ -+/2
dI e\ [_j^[h RACB*=.32 eh RACB*=./. m^_Y^ [b_Y_j[Z j^[ cW`eh Z_\\[h[dY[i _d
Yojeieb_Y YWbY_kc _ed \bkn) \ebbem[Z Xo _cckdeXbej WdWboi_i e\ JB=PY/
f^eif^ehobWj_ed ijWjki %B_]kh[ 3+4=&+ P^_i h[l[Wb[Z j^Wj Wj j^[ f[Wa e\ RACB*=.32*
ij_ckbWj[Z LH?'. f^eif^ehobWj_ed %LH?'.*fU450&) j^[h[ mWi W Yehh[ifedZ_d]
_dYh[Wi[ _d JB=PY/ WYj_lWj_ed) h[\b[Yj_d] Z[f^eif^ehobWj_ed e\ j^_i jhWdiYh_fj_ed
\WYjeh %B_]kh[ 3+4=&+ Dem[l[h) Wj W YecfWhWXb[ b[l[b e\ RACB*=./.) m[ \ekdZ W
h[bWj_l[bo icWbb h_i[ _d JB=PY/ WYj_lWj_ed %B_]kh[ 3+4=&+ MkWdj_\_YWj_ed e\ j^[ h[bWj_l[
b[l[bi e\ Z[f^eif^ehobWj[Z %WYj_l[& li+ f^eif^ehobWj[Z %_dWYj_l[& JB=PY/ h[l[Wb[Z
j^Wj Xej^ RACB*= _ie\ehci ij_ckbWj[Z hWf_Z WdZ jhWdi_[dj Z[f^eif^ehobWj_ed) m_j^
f[Wa Z[f^eif^e*JB=PY/ b[l[bi eYYkhh_d] W\j[h q2 c_d %B_]kh[ 3+4>&+ Dem[l[h)
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^QMOT \QMW YMSZU`aPQ [^ "9# `TQ `[`MX Oa^bQ M^QM R[^ QMOT 9M,% RXad a\[Z
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Oe`[_[XUO OMXOUaY U[Z XQbQX_ \^[Y[`Q_ OMXY[PaXUZ'PQ\QZPQZ` MO`UbM`U[Z
[R `TQ \^[`QUZ \T[_\TM`M_Q& OMXOUZQa^UZ( 7O`UbM`QP OMXOUZQa^UZ \^[Y[`Q_




RACB*=./. ij_ckbWj_ed YWki[Z W i_]d_\_YWdjbo bem[h h_i[ %q/*\ebZ& _d Z[f^eif^e*
JB=PY/ b[l[bi %B_]kh[ 3+4>&+ JkYb[Wh jhWdibeYWj_ed e\ Z[f^eif^ehobWj[Z JB=PY/ _i
h[gk_h[Z \eh j^[ ceZkbWj_ed e\ [dZej^[b_Wb ][d[ [nfh[ii_ed %Sk [j Wb+) /--4&+ Pe j[ij
j^[ _Z[W j^Wj RACB*= _ie\ehc*if[Y_\_Y JB=PY/ Z[f^eif^ehobWj_ed h[]kbWj[i _ji
dkYb[Wh jhWdibeYWj_ed m[ [lWbkWj[Z j^[ _djhWY[bbkbWh Z_ijh_Xkj_ed e\ JB=PY/ _d
h[ifedi[ je RACB*= _ie\ehc ij_ckbWj_ed %B_]kh[ 3+3&+ AdZej^[b_Wb Y[bbi m[h[
ij_ckbWj[Z m_j^ [_j^[h RACB*=.32 eh RACB*=./. %-+/2 dI& \eh -) 2) .2 eh 0- c_d
X[\eh[ \_nWj_ed WdZ fheY[ii_d] \eh _cckde\bkeh[iY[dY[ WdWboi_i %B_]kh[ 3+5=&+
=ZZ_j_ed e\ RACB*=.32 YWki[Z hWf_Z WdZ ikijW_d[Z JB=PY/ WYYkckbWj_ed m_j^_d j^[
dkYb[ki m_j^_d W 0- c_d f[h_eZ %B_]kh[ 3+5=&+ Dem[l[h) RACB*=./. ij_ckbWj_ed
h[ikbj[Z _d h[bWj_l[bo bem dkYb[Wh WYYkckbWj_ed m_j^_d W 0- c_d f[h_eZ %B_]kh[ 3+5=&+
MkWdj_\_YWj_ed e\ JB=PY/ dkYb[Wh Ye*Z_ijh_Xkj_ed _d W b_]WdZ* WdZ j_c[*Z[f[dZ[dj
cWdd[h h[l[Wb[Z Wd q.5*\ebZ %RACB*=.32& eh q0*\ebZ %RACB*=./.& _dYh[Wi[ _d f[Wa
dkYb[Wh JB=PY/ b[l[bi %B_]kh[ 3+5>&+ Edj[h[ij_d]bo) X_eY^[c_YWb WdWboi_i e\ JB=PY/
f^eif^ehobWj_ed ijWjki W\j[h RACB*=.32 ij_ckbWj_ed \eh 0- c_d i^em[Z j^Wj
f^eif^ehobWj[Z WYj_lWj[Z JB=PY/ b[l[bi h[jkhd[Z je XWi[b_d[ b[l[bi %B_]kh[ 3+5>&
Xkj j^[ cehf^ebe]_YWb WdWboi_i h[l[Wb[Z W cW`eh feeb e\ JB=PY/ ij_bb fh[i[dj m_j^_d
j^[ dkYb[ki Wj j^[ 0- c_d j_c[ fe_dj %B_]kh[ 3+5) = WdZ >&+ P^ki _d_j_Wb
Z[f^eif^ehobWj_ed e\ JB=PY/ _i ik\\_Y_[dj je fhecej[ hWf_Z Yojeieb*je*dkYb[Wh
jhWdibeYWj_ed Xkj dkYb[Wh h[j[dj_ed eYYkhi l_W W Z_\\[h[dj c[Y^Wd_ic+
?ojeieb_Y YWbY_kc _ed \bkn[i ^Wl[ Wbie X[[d b_da[Z je fhecej_d] jhW\\_Ya_d] e\
Wdej^[h [dZej^[b_Wb h[Y[fjeh johei_d[ a_dWi[ %RACBN.& \hec j^[ Ceb]_ WffWhWjki je
j^[ fbWicW c[cXhWd[ %I_jjWh [j Wb+) /--68 >hkdi [j Wb+) /--6&+ @k[ je j^[ Z_\\[h[dj
WX_b_j_[i e\ j^[ jme RACB*= _ie\ehci _d fhecej_d] j^[ h[b[Wi[ e\ _djhWY[bbkbWh YWbY_kc
_ed ijeh[i) m[ ^ofej^[i_i[Z WXekj j^[ [\\[Yji ed RACBN. jhWdibeYWj_ed je j^[
fbWicW c[cXhWd[+ Pe j[ij j^_i _Z[W) m[ ij_ckbWj[Z [dZej^[b_Wb Y[bbi m_j^ [_j^[h
RACB*=.32 eh RACB*=./. \eh -) .2) 0- eh 3- c_d fh_eh je Wii[ii_d] fbWicW
c[cXhWd[ RACBN. ki_d] Y[bb ikh\WY[ X_ej_dobWj_ed %B_]kh[ 3+6=&+ EcckdeXbej
WdWboi_i e\ cWjkh[ WdZ iebkXb[ RACBN. [nfh[ii_ed h[l[Wb[Z j^Wj _d ded*ij_ckbWj[Z
[dZej^[b_Wb Y[bbi) Xej^ RACBN. WdZ RACBN/ Wh[ fh[Zec_dWj[bo beYWj[Z m_j^_d
_dj[hdWb) X_ej_d fheX[*_dWYY[ii_Xb[ YecfWhjc[dji WdZ dej Wj j^[ fbWicW c[cXhWd[
%B_]kh[ 3+6=&+ Dem[l[h) kfed ij_ckbWj_ed m_j^ RACB*=.32 j^[h[ mWi W i_]d_\_YWdj
_dYh[Wi[ %q/+2*\ebZ& _d Xej^ cWjkh[ %B_]kh[ 3+6>& WdZ iebkXb[ %B_]kh[ 3+6?&
RACBN. %iRACBN.,iBbj.& Wj j^[ Y[bb ikh\WY[+ ?edjhWij_d]bo) RACB*=./. jh[Wjc[dj
\W_b[Z je fhecej[ W i_]d_\_YWdj _dYh[Wi[ _d Y[bb ikh\WY[ b[l[bi e\ [_j^[h cWjkh[ eh
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G798&3*/. G798&3*+*
8QO\YM /'0' G798&3 QZVNVYT&ZWMKQNQK K`[VZVSQK KISKQ\T QVU NS\_
WYVTV[MZ LQNNMYMU[QIS @83FK+ IK[Q]I[QVU' "7# <ZP[`TQXUMX OQXX_
_aNVQO`QP `[ _`UYaXM`U[Z cU`T *(,/ ZC K<>='7+0/ [^ K<>='7+,+ R[^ /& +/&
-* MZP 0* YUZ cQ^Q Xe_QP MZP \^[OQ__ R[^ UYYaZ[NX[` MZMXe_U_ `[ PQ`QO`
\T[_\T[' "UZMO`UbQ# MZP PQ\T[_\T[' "MO`UbQ# D=7JO, _\QOUQ_( "8#
GaMZ`URUOM`U[Z [R ^QXM`UbQ MO`UbQ bQ^_a_ UZMO`UbQ D=7JO, XQbQX_ a\[Z
_`UYaXM`U[Z cU`T K<>='7+0/ MZP K<>='7+,+( <^^[^ NM^_ UZPUOM`Q hI<C

























































8QO\YM /'1' G798&3 QZVNVYTZ WYVTV[M LQNNMYMU[QIS @83FK+ U\KSMIY
[YIUZSVKI[QVU' "7# <ZP[`TQXUMX OQXX_ _`UYaXM`QP cU`T *(,/ ZC K<>='7+0/ [^
K<>='7+,+ R[^ /& +/ MZP -* YUZ cQ^Q RUdQP MZP \^[OQ__QP R[^
UYYaZ[RXa[^Q_OQZOQ YUO^[_O[\e a_UZS MZ`U'D=7JO, "S^QQZ#4 ZaOXQU
_`MUZQP a_UZS ;7F@ "NXaQ#( IOMXQ NM^& +*** %Y( "8# GaMZ`URUOM`U[Z [R
D=7JO, ZaOXQM^ O['PU_`^UNa`U[Z M` *& /& +/ MZP -* YUZ MR`Q^ _`UYaXM`U[Z




0(,(.( L;=<'6'bcX\d[PcTS T]S^cWT[XP[ RT[[ \XVaPcX^] Xb D<6JR,'ST_T]ST]c
RACB*=*ij_ckbWj[Z i_]dWb jhWdiZkYj_ed h[]kbWj[i W Z_l[hi[ dkcX[h e\ bed]*j[hc
[dZej^[b_Wb Y[bb h[ifedi[i) ikY^ Wi Y[bb c_]hWj_ed WdZ jkXkbe][d[i_i %GeY^ [j Wb+)
/-..8 ?^kd] WdZ B[hhWhW) /-..&+ RACB*= _ie\ehci ^Wl[ X[[d i^emd je
Z_\\[h[dj_Wbbo h[]kbWj[ [dZej^[b_Wb Y[bb h[ifedi[i %GWmWckhW [j Wb+) /--5&+ Dem[l[h)
j^[ jhWdiYh_fj_ed \WYjehi _dlebl[Z _d h[]kbWj_d] j^[i[ _ie\ehc*if[Y_\_Y Y[bbkbWh
h[ifedi[i Wh[ dej m[bb Z[\_d[Z+ Pe Z[j[hc_d[ m^[j^[h JB=PY/ _i h[gk_h[Z \eh j^[
Z_l[hi[ WhhWo e\ RACB*=*ij_ckbWj[Z [dZej^[b_Wb Y[bb h[ifedi[i) m[ ki[Z h[l[hi[
][d[j_Yi YecX_d[Z m_j^ b_]WdZ*ij_ckbWj[Z Y[bbkbWh WiiWoi %B_]kh[ 3+.- WdZ 3+..&+
i_NJ= Zkfb[n[i m[h[ ki[Z je adeYaZemd JB=PY/ b[l[bi _d [dZej^[b_Wb Y[bbi WdZ m[
YecfWh[Z j^[i[ Y[bbi je iYhWcXb[Z i_NJ= Zkfb[n*jh[Wj[Z eh ded*jhWdi\[Yj[Z
Yedjhebi+ Ph[Wjc[dj m_j^ JB=PY/*if[Y_\_Y i_NJ= Zkfb[n[i YWki[Z q6-"
adeYaZemd _d [dZej^[b_Wb JB=PY/ b[l[bi %B_]kh[ 3+./&) Xkj Z_Z dej W\\[Yj [nfh[ii_ed
e\ ej^[h [dZej^[b_Wb fhej[_di ikY^ Wi RACBN/) RACBN. WdZ ANG.,/ %B_]kh[ 3+./&+
Pe Z[j[hc_d[ j^[ [\\[Yj e\ JB=PY/ adeYaZemd ed [dZej^[b_Wb Y[bb c_]hWj_ed
JB=PY/*Z[fb[j[Z eh Yedjheb [dZej^[b_Wb Y[bbi m[h[ i[[Z[Z _dje 5+- )c jhWdim[bb
\_bj[hi fh_eh je ij_ckbWj_ed m_j^ -+/2 dI RACB*=.32 eh RACB*=./.) X[\eh[ \_nWj_ed)
ijW_d_d] WdZ fheY[ii_d] \eh b_]^j c_YheiYefo %B_]kh[ 3+.-=&+ =i fh[l_ekibo h[fehj[Z)
RACB*=.32 ^Wi Wd q/*0*\ebZ ^_]^[h [\\_YWYo \eh fhecej_d] [dZej^[b_Wb Y[bb c_]hWj_ed
%B_]kh[ 3+.-) > WdZ ?&+ Edj[h[ij_d]bo) gkWdj_\_YWj_ed h[l[Wb[Z j^Wj Z[fb[j_ed e\
JB=PY/ YWki[Z Wd q/*0*\ebZ _dYh[Wi[ _d XWiWb Y[bb c_]hWj_ed _d ded*ij_ckbWj[Z
[dZej^[b_Wb Y[bbi %B_]kh[ 3+.-&) Zkh_d] YecfWh_ied e\ Wbb lWbk[i je ded*jhWdi\[Yj[Z
ded*ij_ckbWj[Z [dZej^[b_Wb Y[bbi+ Ed ikY^ Wd WdWboi_i) j^[h[ Wff[Whi je X[ h[bWj_l[bo
b_jjb[ Y^Wd][ _d RACB*= _ie\ehc*ij_ckbWj[Z Y[bb c_]hWj_ed kfed JB=PY/ adeYaZemd
%B_]kh[ 3+.->&+ Dem[l[h) m^[d [WY^ [nf[h_c[dj mWi YecfWh[Z je j^[_h emd ded*
ij_ckbWj[Z Yedjheb m^_Y^ ^WZ Wbie X[[d ikX`[Yj[Z je iYhWcXb[Z eh JB=PY/ i_NJ=) W
Z_\\[h[dj fWjj[hd [c[h][Z %B_]kh[ 3+.-?&+ P^[h[ mWi dem W ikXijWdj_Wb 0*1*\ebZ
Z[Yh[Wi[ _d Xej^ RACB*=.32 WdZ RACB*=./.*ij_ckbWj[Z [dZej^[b_Wb Y[bb c_]hWj_ed _d
JB=PY/ Z[fb[j[Z [dZej^[b_Wb Y[bbi %B_]kh[ 3+.-?&+
=d _cfehjWdj Wif[Yj e\ j^[ RACB*=*ij_ckbWj[Z [dZej^[b_Wb Y[bb h[ifedi[ _i j^[
YWfWY_jo je Xk_bZ ^ebbem jkX[i %jkXkbe][d[i_i&) m^_Y^ YWd X[ ced_jeh[Z ki_d] Wd
eh]Wdejof_Y WiiWo+ Qi_d] j^_i j[Y^d_gk[) m[ Wia[Z m^[j^[h JB=PY/ mWi h[gk_h[Z
\eh RACB*=*ij_ckbWj[Z jkXkbe][d[i_i %B_]kh[ 3+..=&+ =i fh[l_ekibo h[fehj[Z)
RACB*=.32 ^Wi W q/*0*\ebZ ^_]^[h [\\_YWYo \eh fhecej_d] [dZej^[b_Wb Y[bb
jkXkbe][d[i_i) _d YecfWh_ied je RACB*=./. %B_]kh[ 3+..) = WdZ >&+ Edjh_]k_d]bo)
JB=PY/ Z[fb[j_ed Z_Z dej i_]d_\_YWdjbo W\\[Yj RACB*= ij_ckbWj[Z [dZej^[b_Wb Y[bb




































8QO\YM /'2' G798&3 QZVNVYTZ WYVTV[M LQNNMYMU[QIS [YINNQKRQUO VN
G798D*' "7# 9QXX _a^RMOQ NU[`UZeXM`U[Z& MRRUZU`e U_[XM`U[Z MZP UYYaZ[NX[`
MZMXe_U_ [R `[`MX OQXX Xe_M`Q_ [^ NU[`UZeXM`QP OQXX _a^RMOQ \^[`QUZ \[[X_(
DQSM`UbQ O[Z`^[X "`aNaXUZ# MZP \[_U`UbQ O[Z`^[X "`^MZ_RQ^^UZ ^QOQ\`[^& JRH#(
"8# GaMZ`URUOM`U[Z [R OQXX _a^RMOQ YM`a^Q K<>=H+ [^ "9# _[XaNXQ K<>=H+

























































































































































































8QO\YM /'*)' G798&3 QZVNVYT&ZWMKQNQK MULV[PMSQIS KMSS TQOYI[QVU YMX\QYMZ
@83FK+' "7# 9[Z`^[X& _O^MYNXQP [^ D=7JO,'_\QOURUO _UHD7 Pa\XQd'`^QM`QP
QZP[`TQXUMX OQXX_ cQ^Q _QQPQP UZ`[ J^MZ_cQXX RUX`Q^_ MZP _`UYaXM`QP cU`T *(,/
ZC K<>='7+0/ [^ K<>='7+,+ R[^ ,. T NQR[^Q NQUZS RUdQP MZP _`MUZQP cU`T
,*! "b)b# O^e_`MX bU[XQ`( IOMXQ NM^& +*** %Y( "8& 9# GaMZ`URUOM`U[Z [R
QZP[`TQXUMX OQXX YUS^M`U[Z O[Y\M^QP `[ "8# Z[Z'`^MZ_RQO`QP [^ "9# UZPUbUPaMX
































jkXkbe][d[i_i %B_]kh[ 3+..=&+ MkWdj_\_YWj_ed h[l[Wb[Z j^Wj JB=PY/ adeYaZemd Z_Z
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8QO\YM /'**' @83FK+ LVMZ UV[ YMO\SI[M G798&3&Z[QT\SI[ML MULV[PMSQIS
[\J\SVOMUMZQZ' "7# 9[Z`^[X& _O^MYNXQP [^ D=7JO,'_\QOURUO _UHD7 Pa\XQd'
`^QM`QP QZP[`TQXUMX OQXX_ cQ^Q O['OaX`a^QP [Z M NQP [R \^UYM^e TaYMZ
RUN^[NXM_` R[^ 1 PMe_ MZP _`UYaXM`QP cU`T *(,/ ZC K<>='7+0/ [^ K<>='7+,+(
9['OaX`a^Q_ cQ^Q RUdQP MZP QZP[`TQXUMX `aNaXQ_ cQ^Q _`MUZQP MZP bU_aMXUfQP
a_UZS MZ MZ`U'F<97C+ MZ`UN[Pe R[XX[cQP Ne RXa[^Q_OQZ` _QO[ZPM^e MZ`UN[Pe(
IOMXQ NM^& +*** %Y( "8& 9# GaMZ`URUOM`U[Z [R QZP[`TQXUMX OQXX `aNaX[SQZQ_U_
UZOXaPUZS `[`MX "8# `aNaXQ XQZS`T [^ "9# ZaYNQ^ [R N^MZOT \[UZ`_( <^^[^ NM^_
24/2.,90 ;+() "4<&#% *+'454$860.212.%
&*.+&
@38FK+




























8QO\YM /'*+' C\IU[QNQKI[QVU VN MULV[PMSQIS @83FK+ LMWSM[QVU' "7#
9[Z`^[X& _O^MYNXQP [^ D=7JO, _\QOURUO _UHD7 Pa\XQd'`^QM`QP QZP[`TQXUMX
OQXX_ cQ^Q Xe_QP MZP \^[OQ__ R[^ UYYaZ[NX[` MZMXe_U_ `[ PQ`Q^YUZQ
D=7JO, \^[`QUZ Qd\^Q__U[Z XQbQX_( "8# GaMZ`URUOM`U[Z [R D=7JO, \^[`QUZ
Qd\^Q__U[Z XQbQX_ UZ O[Z`^[X& _O^MYNXQP [^ D=7JO,'_\QOURUO _UHD7 Pa\XQd'




AKH YQTM FDTTLHG QWV LP VKLU FKDRVHT UKQYHG VKDV GLIIHTHPV B576$1 LUQIQTOU KDXH
GLIIHTLPJ FDRDELNLVLHU VQ OQGWNDVH HPGQVKHNLDN FHNN OLJTDVLQP E[ THJWNDVLPJ VKH
DFVLXDVLQP DPG PWFNHDT NQFDNLUDVLQP QI D MH[ FDNFLWO LQP$THJWNDVHG VTDPUFTLRVLQP
IDFVQT# <61AF( !6LJWTH ,%')"% 9P QWT RTQRQUHG OQGHN# VYQ B576$1 LUQIQTOU YLVK
ULOLNDT ELPGLPJ DIILPLVLHU GLIIHTHPVLDNN[ RTQJTDO B576?( DFVLXDVLQP DPG GQYPUVTHDO
ULJPDN VTDPUGWFVLQP YKLFK FQPVTQNU D VTDPUFTLRVLQPDN ]UYLVFK^ VKDV THJWNDVHU HPGQVKHNLDN
FHNN OLJTDVLQP% AKLU ]UYLVFK^ FQORTLUHU VKH FDNFLWO$GHRHPGHPV DFVLXDVLQP QI VKH
FDNOQGWNLP$FDNFLPHWTLP RDVKYD[ YKLFK VDTJHVU HPGQVKHNLDN <61AF( !6LJWTH ,%')"%
1 MH[ IHDVWTH QI HPGQVKHNLDN FHNN OLJTDVLQP LU VKH B576$1 LUQIQTO$URHFLILF
RTQJTDOOLPJ QI ULJPDN VTDPUGWFVLQP DPG VKLU FHNNWNDT THURQPUH% B576$1',+
ULJPLILFDPVN[ RTQOQVHG LPFTHDUHG B576?( RKQURKQT[NDVLQP DV THULGWH C''-+ LP
FQORDTLUQP VQ VKH B576$1'('% AKH JHPHTDVLQP QI VKLU WPLSWH RC''-+ ELPGLPJ ULVH
HPDENHU THFTWLVOHPV QI >;3"' XLD LVU @8( GQODLPU DPG UWEUHSWHPV RKQURKQT[NDVLQP
QP THULGWH C-.)% B576$1 LUQIQTO$URHFLILF UVLOWNDVLQP QI >;3"'$RC-.) NHXHNU
FQTTHNDVHG YLVK LPFTHDUHG F[VQUQNLF FDNFLWO LQP INWZ !6LJWTH ,%')"% 3DNOQGWNLP LU D
MH[ VDTJHV QI HNHXDVHG F[VQUQNLF FDNFLWO LQP NHXHNU DPG WRQP FDNFLWO LQP ELPGLPJ VQ
QPH QI LVU * 56 KDPGU# WPGHTJQHU D FQPIQTODVLQPDN FKDPJH VKDV RTQOQVHU LPVHTDFVLQP
YLVK PHY FHNNWNDT VDTJHVU# LPFNWGLPJ VKH RTQVHLP RKQURKDVDUH FDNFLPHWTLP !2HTFKVQNG
DPG BLNNDNQEQ# (&'*"% 3DNOQGWNLP ELPGLPJ VQ FDNFLPHWTLP RTQOQVHU HP\[ODVLF
DFVLXDVLQP0 QPH UWFK VDTJHV LU <61AF(# THUWNVLPJ LP LVU UWEUHSWHPV TDRLG
GHRKQURKQT[NDVLQP DPG PWFNHDT VDTJHVLPJ !;WQ HV DN%# '//,0 =MDOWTD HV DN%# (&&&"%
2QVK B576$1',+ DPG B576$1'(' UVLOWNDVLQP RTQOQVH F[VQUQNLF FDNFLWO LQP INWZ#
<61AF( GHRKQURKQT[NDVLQP DPG PWFNHDT VTDPUNQFDVLQP# EWV VQ YLGHN[ GLIIHTLPJ HZVHPVU
!6LJWTH ,%')"% 4HRNHVLQP QI HPGQVKHNLDN <61AF( NHXHNU ULJPLILFDPVN[ THGWFHG B576$1$
UVLOWNDVHG HPGQVKHNLDN FHNN OLJTDVLQP UWJJHUVLPJ VKDV VKLU IDFVQT RND[U D TQNH LP
FQPVTQNNLPJ JHPH HZRTHUULQP NLPMHG VQ FHNN OLJTDVLQP RTQFHUUHU H%J% IQFDN DGKHULQP#
UVTHUU ILETH IQTODVLQP DPG DFVLP RQN[OHTLUDVLQP !6LJWTH ,%')"% 1NVKQWJK# QWT THUWNVU
UKQY VKDV B576$1 LUQIQTOU RTQOQVH <61AF( VTDPUNQFDVLQP LPVQ VKH PWFNHWU# D
NDFMLPJ DTHD QI LPXHUVLJDVLQP LU VQ GHVHTOLPH LI B576$1$UVLOWNDVHG <61AF(
GHRKQURKQT[NDVLQP DPG PWFNHDT VTDPUNQFDVLQP NHDGU VQ VKH VTDPUFTLRVLQP QI YHNN$MPQYP
<61AF( THJWNDVHG JHPHU% 8QYHXHT# LV LU KLJKN[ NLMHN[ VKDV VKLU LU VKH FDUH# GWH VQ VKH
HIIHFV VKDV GHRNHVLQP QI <61AF( KDU QP B576$1$UVLOWNDVHG HPGQVKHNLDN FHNN
OLJTDVLQP% BDTLQWU VTDPUFTLRVLQP IDFVQTU UWFK DU 1A6$(# <61A# @A1A)# IQTMKHDG$NLMH
VTDPUFTLRVLQP IDFVQTU# 6QZ=$ DPG 5A@$ THNDVHG VTDPUFTLRVLQP IDFVQTU DTH LORNLFDVHG LP
8QO\YM /'*,' ?MKPIUQZT NVY G798&3 QZVNVYT&ZWMKQNQK YMO\SI[QVU VN
MULV[PMSQIS KMSS TQOYI[QVU' IOTQYM`UO PQ\UO`UZS K<>='7 U_[R[^Y'_\QOURUO
^QSaXM`U[Z [R D=7JO, MO`UbM`U[Z MZP ^QSaXM`U[Z [R QZP[`TQXUMX OQXX YUS^M`U[Z(
DaYNQ^QP _`Q\_ PQZ[`Q3 "+# K<>='7 U_[R[^Y_ \^[Y[`Q PURRQ^QZ`UMX
^QO^aU`YQZ` MZP MO`UbM`U[Z [R FB9$+ `T^[aST UZ`Q^MO`U[Z cU`T K<>=H,& ",#
PaQ `[ UZO^QM_QP FB9$+& K<>='7+0/ \^[Y[`Q_ MZ UZO^QM_QP ^U_Q UZ
UZ`^MOQXXaXM^ 9M,%& bQ^_a_ K<>='7+,+( "-# @ZO^QM_QP K<>='7+0/ _`UYaXM`QP
UZ`^MOQXXaXM^ 9M,% RXad ^Q_aX`_ UZ UZO^QM_QP D=7JO, PQ\T[_\T[^eXM`U[Z&
bQ^_a_ K<>='7+,+& ".# PQ\T[_\T[^eXM`QP D=7JO, `^MZ_X[OM`Q_ UZ`[ `TQ
ZaOXQa_ cTQ^Q U` ^QSaXM`Q_ QZP[`TQXUMX SQZQ `^MZ_O^U\`U[Z( "/# K<>='7'




RACB*=*Z[f[dZ[dj ][d[ [nfh[ii_ed WdZ f^oi_ebe]_YWb h[ifedi[i %=hc[i_bbW [j Wb+)
.6668 Lej[dj[ [j Wb+) /--28 H_k [j Wb+) /--08 @[`WdW [j Wb+) /--48 >Whjeb_ [j Wb+) /--08
=X_Z [j Wb+) /--5&+ Dem[l[h) j^[ heb[ e\ JB=PY/ _d RACB*= ij_ckbWj[Z Wd]_e][d[i_i
_i feehbo Z[\_d[Z+ Lh[l_eki ijkZ_[i ^Wl[ ik]][ij[Z W heb[ \eh j^[ jhWdiYh_fj_edWb
WYj_l_jo e\ [dZej^[b_Wb JB=PY/ _d c[Z_Wj_d] RACB*=*ij_ckbWj[Z h[j_dWb Wd]_e][d[i_i
%VW_Y^ka [j Wb+) /--1& WdZ [dZej^[b_Wb Y[bb jkXkbe][d[i_i %CeoWb [j Wb+) /-./&+ P^ki)
ekh ijkZo dem _Z[dj_\_[i W del[b heb[ \eh JB=PY/ _d j^[ h[]kbWj_ed e\ RACB*=
_ie\ehc*if[Y_\_Y [dZej^[b_Wb Y[bb c_]hWj_ed %B_]kh[ 4&+ Dem[l[h) _d YedjhWij je meha
[bi[m^[h[ %>WbW [j Wb+) /-./&) m[ Z_Z dej \_dZ j^Wj JB=PY/ mWi [ii[dj_Wb \eh RACB*
=*ij_ckbWj[Z [dZej^[b_Wb Y[bb jkXkbe][d[i_i+ Kd[ feii_Xb[ [nfbWdWj_ed b_[i m_j^_d j^[
Y^e_Y[ e\ WiiWo ki[Z je ced_jeh [dZej^[b_Wb Y[bb jkXkbe][d[i_i+ Ed ekh ijkZo m[ ki[Z
W 4 ZWo ^kcWd \_XheXbWij*[dZej^[b_Wb Y[bb Ye*Ykbjkh[ WiiWo je ced_jeh j^[ \ehcWj_ed
e\ LA?=I*. fei_j_l[ [dZej^[b_Wb jkXkb[i) m^[h[Wi >WbW WdZ Yebb[W]k[i f[h\ehc[Z W
IWjh_][b Ye*Ykbjkh[ WiiWo %>WbW [j Wb+) /-./&8 ed[ ZhWmXWYa e\ j^_i WiiWo _i j^Wj
Ze[i dej ]_l[ Wd WYYkhWj[ _dZ[n e\ [dZej^[b_Wb Y[bb jkX[ \ehcWj_ed %@edelWd [j Wb+)
/--.&+ =dej^[h h[Wied YekbZ X[ j^[ c[j^eZ ki[Z je beea Wj JB=PY/ _dlebl[c[dj _d
[dZej^[b_Wb Y[bb \kdYj_ed+ Ed ekh ijkZo m[ ki[Z NJ=_ je Z_h[Yjbo Z[fb[j[ 6-" e\
[dZej^[b_Wb JB=PY/+ >WbW LY HR m[h[ ijkZo_d] j^[ [\\[Yji e\ W GWfei_ti OWhYecW
D[hf[il_hki fhej[_d %G.2& ed ij_ckbWj_d] JB=PY/*Z[f[dZ[dj N?=J. [nfh[ii_ed
%>WbW [j Wb+) /-./&+
P^[h[\eh[) _j _i feii_Xb[ j^Wj RACB*= WdZ G.2*ij_ckbWj[Z JB=PY/ WYj_lWj_ed fbWo
Z_\\[h[dj heb[i _d Z[j[hc_d_d] [dZej^[b_Wb Y[bb \Wj[+ P^[ \WYj j^Wj JB=PY/ Ze[i dej
Wff[Wh je X[ h[gk_h[Z \eh [dZej^[b_Wb jkX[ \ehcWj_ed Xkj _i h[gk_h[Z \eh [dZej^[b_Wb
Y[bb cej_b_jo _i ikhfh_i_d]) Wi j^[ bWjj[h _i h[gk_h[Z \eh j^[ \ehc[h+ P^_i _i W i[h_eki
b_c_jWj_ed je ekh Ykhh[dj ijkZo WdZ \khj^[h meha _i h[gk_h[Z8 j^[ ki[ e\ ceh[ heXkij 0*
@ Wd]_e][d[i_i WiiWoi ikY^ Wi j^[ \_Xh_d X[WZ WdZ sL] [P[Ut ceki[ Wehj_Y h_d] WiiWo
mekbZ ^[bf ijh[d]j^[d j^[ YedYbki_edi cWZ[ ^[h[+ =ZZ_j_edWbbo) j^[ ced_jeh_d] e\
[dZej^[b_Wb Y[bb cej_b_jo _d h[Wb*j_c[ mekbZ \khj^[h ijh[d]j^[d j^[ heb[ e\ JB=PY/ _d
h[]kbWj_d] RACB*= _ie\ehc*if[Y_\_Y Y[bb c_]hWj_ed+ H_a[m_i[) WdWboi_i e\ ej^[h
RACB*=*ij_ckbWj[Z [dZej^[b_Wb h[ifedi[i %[+]+ Y[bb fheb_\[hWj_ed WdZ f[hc[WX_b_jo&
\eh JB=PY/ Z[f[dZ[dYo mekbZ fhel[ _d\ehcWj_l[+
Edj[h[ij_d]bo) m[ \ekdZ j^Wj XWiWb JB=PY/ WYj_l_jo _d^_X_ji j^[ hWj[ e\ Y[bb c_]hWj_ed
_d ded*ij_ckbWj[Z [dZej^[b_Wb Y[bbi+ Kd[ feii_Xb[ [nfbWdWj_ed YekbZ b_[ m_j^_d j^[ \WYj
j^Wj JB=PY/ dWjkhWbbo \kdYj_edi _d Wd Wkje*_d^_X_jeho cWdd[h Xo fhecej_d] j^[
[nfh[ii_ed e\ h[]kbWjeh e\ YWbY_d[kh_d . %N?=J.&+ N?=J. \ehci W Yecfb[n m_j^
'+/1'
YWbY_d[kh_d je Z_h[Yjbo _d^_X_j _ji f^eif^WjWi[ WYj_l_jo) j^ki fh[l[dj_d] YWbY_d[kh_d*
Z[f[dZ[dj JB=PY/ Z[f^eif^ehobWj_ed WdZ dkYb[Wh jhWdibeYWj_ed %H_ [j Wb+) /-..8
Debc[i [j Wb+) /-.-&+ Dem[l[h) YWbY_d[kh_d Wbie WYj_lWj[i h[Y[fjeh \eh WYj_lWj[Z
fhej[_d a_dWi[ ? . %N=?G.&) m^_Y^ ^Wi X[[d _cfb_YWj[Z _d h[]kbWj_d] Y[bb c_]hWj_ed
j^hek]^ X_dZ_d] je Wd WhhWo e\ i_]dWbb_d] fhej[_di+ AdZej^[b_Wb Y[bbi Yedij_jkj_l[bo
[nfh[ii N?=J. Wj W XWiWb b[l[b %I[dZ[p*>WhX[he [j Wb+) /-.08 Debc[i [j Wb+) /-.-&+
P^ki) Z[fb[j_d] JB=PY/ YekbZ h[ZkY[ XWiWb b[l[bi e\ N?=J.) ikXi[gk[djbo b[WZ_d]
je _dYh[Wi[Z [dZej^[b_Wb Y[bb c_]hWj_ed j^hek]^ Wjj[dkWj[Z YWbY_d[kh_d*ij_ckbWj[Z
N=?G. i_]dWbb_d]+ ?WbY_d[kh_d _d^_X_jehi ^Wl[ Wbie X[[d i^emd je _d^_X_j Y[bb
c_]hWj_ed %O_WcWafekh*N[_^Wd_ [j Wb+) /-..8 Aif_deiW [j Wb+) /--6&) j^ki
ijh[d]j^[d_d] j^_i fhefei[Z c[Y^Wd_ic+ N?=J. _i ed[ e\ j^[ ceij ^_]^bo
[nfh[ii[Z ][d[ fheZkYji _d h[ifedi[ je RACB*=*ij_ckbWj_ed %OY^m[_]^e\[h [j Wb+)
/--68 N_l[hW [j Wb+) /-..&+ P^[h[\eh[) _j _i b_a[bo je ^Wl[ Wd [ii[dj_Wb heb[ _d
h[]kbWj_d] RACB*= c[Z_Wj[ [dZej^[b_Wb h[ifedi[i+ RWh_eki ijkZ_[i ^Wl[ i^emd j^Wj
N?=J. _i [ii[dj_Wb \eh Y[bbkbWh c_]hWj_ed %No[ec [j Wb+) /--58 E_pkaW [j Wb+) /--18
Debc[i [j Wb+) /-.-8 Aif_deiW [j Wb+) /--6&+ D[dY[) RACB*= _ie\ehc*if[Y_\_Y
[b[lWj_ed _d N?=J. [nfh[ii_ed YekbZ WYYekdj \eh j^[ h[ZkYj_ed _d RACB*=*
ij_ckbWj[Z [dZej^[b_Wb Y[bb c_]hWj_ed _d JB=PY/*Z[fb[j[Z [dZej^[b_Wb Y[bbi+
=ZZ_j_edWbbo) RACB*= _ie\ehc*if[Y_\_Y JB=PY/*Z[f[dZ[dj kfh[]kbWj_ed e\ N?=J.
YekbZ Wbie WYYekdj \eh j^[ Z_\\[h[dY[i _d j^[_h WX_b_j_[i je ij_ckbWj[ [dZej^[b_Wb Y[bb
c_]hWj_ed+
Kd[ gk[ij_ed b[\j kdWdim[h[Z _i m^Wj _i j^[ c[Y^Wd_ic%i& X[^_dZ ^em j^[i[ jme
RACB*= _ie\ehci m_j^ i_c_bWh X_dZ_d] W\\_d_j_[i) fhecej[ ikY^ Z_l[hi[ WYj_lWj_ed e\
RACBN/ WdZ Zemdijh[Wc i_]dWbb_d] [dpoc[i+ Kd[ feii_Xb[ Wdim[h _i j^hek]^ j^[
Z_\\[h[dj_Wb X_dZ_d] WdZ h[Yhk_jc[dj e\ Ye*h[Y[fjehi %[+]+ JNL.) JNL/ WdZ DOLC&+
J[khef_b_d . %JNL.& _i W RACB*= _ie\ehc*if[Y_\_Y Ye*h[Y[fjeh %VWY^Who [j Wb+)
/--6&+ RACB*=.32 X_dZi je j^[ Ye*h[Y[fjeh J[khef_b_d . %JNL.& je \ehc W
RACBN/,JNL.,RACB*=.32 i_]dWbb_d] Yecfb[n %BWdj_d [j Wb+) /-.08 D[hpe] [j Wb+)
/-..8 VWY^Who [j Wb+) /--68 NW_cedZ_ WdZ Nk^hX[h]) /-.0&+ BehcWj_ed e\ j^_i
jh_c[h_Y Yecfb[n ^Wi X[[d i^emd je _dYh[Wi[ RACB*=.32*ij_ckbWj[Z RACBN/
WYj_lWj_ed) Zemdijh[Wc i_]dWbb_d] WdZ [dZej^[b_Wb h[ifedi[i %=bbW_d [j Wb+) /-./8
GWmWckhW [j Wb+) /--58 GeY^) /-./&+ Dem[l[h) RACB*=./. X_dZ_d] i_ckbjWd[ekibo
je RACBN/ WdZ JNL. ^Wi X[[d YedjhWZ_Yj[Z %LWd [j Wb+) /--4&+ P^[h[\eh[) RACB*
= _ie\ehc*if[Y_\_Y h[Yhk_jc[dj e\ JNL. YekbZ WYYekdj \eh j^[ Z_\\[h[dY[i _d
i_]dWbb_d] X[jm[[d j^[ / _ie\ehci+
!"#$!
A354$0$UVKOWNCVGF ;40@E)$FGRGPFGPV IGPG GZRTGUUKQP KU UCKF VQ QEEWT KP EQ$
QRGTCVKQP YKVJ VJG VTCPUETKRVKQP HCEVQT GCTN[ ITQYVJ TGURQPUG ( !35>$("
!?EJYGKIJQHGT GV CN%# )''-"% A354$0 UVKOWNCVGU #$%!" IGPG GZRTGUUKQP VJTQWIJ
VJG 938($3>8(&) RCVJYC[ !?EJYGKIJQHGT GV CN%# )''-"% 0U YG UJQY VJCV A354$
0(,+ CPF A354$0()( JCXG FKHHGTGPVKCN GHHGEVU QP 3>8(&) CEVKXCVKQP# QPG HWVWTG UVWF[
YQWNF DG VQ KPXGUVKICVG KH VJGUG ) KUQHQTOU FKHHGTGPVKCNN[ CEVKXCVGF 35>$( CU C OGCPU
QH RTQITCOKPI KUQHQTO$URGEKHKE GPFQVJGNKCN EGNN TGURQPUGU%
A354>( DKPFU A354$0 YKVJ C OWEJ JKIJGT CHHKPKV[ VJCP A354>) !FG ATKGU GV CN%#
(..)"# [GV KVU KPXQNXGOGPV KP A354$0 UVKOWNCVGF CPIKQIGPGUKU KU PQV YGNN
WPFGTUVQQF% <PG XKGY KU VJCV DQVJ OGODTCPG$DQWPF CPF UA354>( RTQVGKPU CEV
RTKOCTKN[ CU A354$0 \VTCRU]# VJWU NKOKVKPI NKICPF CXCKNCDKNKV[ HQT VJG OCLQT RTQ$
CPIKQIGPKE TGEGRVQT# A354>) !>CJKOK# )'',"% 6QYGXGT# A354$0$TGIWNCVGF
A354>($NKPMGF UKIPCN VTCPUFWEVKQP JCU DGGP KORNKECVGF KP EGTVCKP CURGEVU QH
GPFQVJGNKCN EGNN RJ[UKQNQI[ !8QEJ CPF 2NCGUUQP$BGNUJ# )'()"% 7P PQP$UVKOWNCVGF
GPFQVJGNKCN EGNNU# A354>( KU RTKOCTKN[ KPCEEGUUKDNG VQ A354$0# CU KV KU NQECVGF
YKVJKP CP KPVGTPCN EQORCTVOGPV TGUGODNKPI VJG 5QNIK CRRCTCVWU !9KVVCT GV CN%# )''."%
A354$0(,+ UVKOWNCVKQP RTQOQVGU A354>( VTCPUNQECVKQP VQ VJG EGNN UWTHCEG XKC C
E[VQUQNKE ECNEKWO KQP$FGRGPFGPV OGEJCPKUO YJGTG KV ECP DKPF GZQIGPQWU A354$0%
7P VJKU UVWF[# A354$0(,+ RTQOQVGF UKIPKHKECPV VTCHHKEMKPI QH A354>( VQ VJG RNCUOC
OGODTCPG YJGTGCU A354$0()( YCU NCTIGN[ KPGHHGEVKXG KP VJKU EQPVGZV/ CICKP VJKU
EQWNF DG GZRNCKPGF D[ UKIPCN VTCPUFWEVKQP GHHGEVU QP E[VQUQNKE ECNEKWO KQP NGXGNU%
@JG TQNG QH A354$0 KUQHQTOU KP FKHHGTGPVKCN A354>( VTCHHKEMKPI EQWNF HWTVJGT
OQFWNCVG VJG GPFQVJGNKCN EGNN TGURQPUG VQ VJKU NKICPF# CU PQV QPN[ YQWNF VJKU CHHGEV
A354$0 DKQCXCKNCDKNKV[ HQT A354>)# DWV TGIWNCVG A354>($URGEKHKE UKIPCN
VTCPUFWEVKQP KP TGURQPUG VQ A354$0# A354$1 CPF =N54 KUQHQTOU CPF VJWU TGIWNCVG
XCUEWNCT RJ[UKQNQI[%
@JG RJ[UKQNQIKECN RTQEGUU QH CPIKQIGPGUKU ECP DG FGUVCDKNKUGF KP C YKFG XCTKGV[ QH
OCLQT FKUGCUG UVCVGU TCPIKPI HTQO CVJGTQUENGTQUKU# TJGWOCVQKF CTVJTKVKU# RCVJQIGPKE
KPHGEVKQP VQ ECPEGT% 2WTTGPV CPVK$CPIKQIGPKE VJGTCRKGU YJKEJ VT[ VQ TGUVTKEV
RCVJQNQIKECN CPIKQIGPGUKU# D[ UGSWGUVGT GPFQIGPQWU A354$0 QT XKC KPJKDKVKPI >@8
CEVKXKV[# CTG PQV CU UWEEGUUHWN CU HKTUV JQRGF% @JKU KU RCTVKCNN[ FWG VQ VWOQWT EGNN$
CESWKTGF TGUKUVCPEG VJTQWIJ VJG CEVKXCVKQP QH CNVGTPCVKXG CPIKQIGPKE RCVJYC[U# KP
CFFKVKQP VQ QVJGT CUUQTVGF OGEJCPKUOU !ACUWFGX CPF >G[PQNFU# )'(*"% @JGTGHQTG#
HWTVJGT KPXGUVKICVKQP KPVQ VJG OGEJCPKUOU YJKEJ TGIWNCVG CPIKQIGPGUKU KU TGSWKTGF%
@JKU YKNN JQRGHWNN[ NGCF VQ KORTQXGF RCVKGPV QWVEQOGU KP XCTKQWU FKUGCUG UVCVGU#
'+/3'
j^hek]^ j^[ Z[i_]d e\ X[jj[h j^[hWf[kj_Yi+ Kkh ijkZo dem fhel_Z[i W del[b
c[Y^Wd_ic je [nfbW_d ^em Z_\\[h[dj RACB*= _ie\ehci WYj ed W Yecced h[Y[fjeh
johei_d[ a_dWi[ %RACBN/& je Z_\\[h[dj_Wbbo Z[j[hc_d[ W if[Y_\_Y [dZej^[b_Wb Y[bb
ekjYec[ %_+[+ Y[bb c_]hWj_ed8 B_]kh[ 3+.0&+ =ZZ_j_edWbbo) j^_i meha i^_d[i d[m b_]^j ed
j^[ f^oi_ebe]_YWb _cfehjWdY[ e\ JB=PY/ _d h[]kbWj_d] RACB*=*ij_ckbWj[Z
[dZej^[b_Wb Y[bb c_]hWj_ed+ = ikXijWdj_Wb \kjkh[ Y^Wbb[d][ m_bb X[ je Z[j[hc_d[ j^[




ALI WXYHMIW TVIWIRXIH MR XLMW XLIWMW TVSZMHIH RSZIP MRWMKLXW MRXS LS[ C354$0
MWSJSVQW VIKYPEXI C354?) XVEJJMGOMRK# HS[RWXVIEQ WMKREP XVERWHYGXMSR ERH KIRI
I\TVIWWMSR XS QSHYPEXI IRHSXLIPMEP GIPP JYRGXMSR% ALMW GLETXIV [MPP RS[ TVSZMHI ER
SZIVZMI[ SR XLI WYFNIGX QEXXIV MR XLI GSRXI\X SJ XLI GYVVIRX YRHIVWXERHMRK [MXLMR XLI
JMIPH% 4YVXLIVQSVI# ER] TSXIRXMEP XLIVETIYXMG MQTPMGEXMSRW SJ XLIWI WXYHMIW MR EVIE SJ
ZEWGYPEV HMWIEWI SV GERGIV [MPP EPWS FI LMKLPMKLXIH%
(#%# 9,.-") AIF?FHD"IG><A?A< DF=KC;JAFE F? 9,.-5& JH;??A<BAE@!
=FLEIJH>;D IA@E;C JH;EI=K<JAFE ;E= @>E> >MGH>IIAFE
BTSR C354$0 FMRHMRK# C354?) YRHIVKSIW VETMH ERH XVERWMIRX TLSWTLSV]PEXMSR EX
QYPXMTPI X]VSWMRI VIWMHYIW [MXLMR MXW G]XSTPEWQMG HSQEMR% ALMW
XVERWEYXSTLSWTLSV]PEXMSR WXMQYPEXIW OMREWI EGXMZEXMSR ERH EPWS IREFPIW XLI
VIGVYMXQIRX ERH WYFWIUYIRX EGXMZEXMSR SJ ER EVVE] SJ EHETXSV TVSXIMRW ERH
HS[RWXVIEQ WMKREP XVERWHYGXMSR IR^]QIW !I%K% @VG# T*- <0>9 ERH 3?9(&)" !9SGL
ERH 2PEIWWSR$DIPWL# )'()"% 7R SVHIV XS VIKYPEXI PSRK$XIVQ IRHSXLIPMEP GIPP
VIWTSRWIW !TVSPMJIVEXMSR# QMKVEXMSR# XYFYPSKIRIWMW ERH GIPP$GIPP MRXIVEGXMSRW"# WYGL
WLSVX$PMZIH WMKREP XVERWHYGXMSR RIIHW XS FI GSRZIVXIH MRXS KIRI I\TVIWWMSR ZME XLI
EGXMZEXMSR SJ HS[RWXVIEQ WMKREP XVERWHYGXMSR IR^]QIW% C354$0 MWSJSVQW WXMQYPEXI
HMJJIVIRXMEP C354?)$QIHMEXIH HS[RWXVIEQ WMKREP XVERWHYGXMSR ERH IRHSXLIPMEP GIPP
VIWTSRWIW !>ER IX EP%# )'',/ 9E[EQYVE IX EP%# )''-"% 6S[IZIV# XLI QIGLERMWQW
[LMGL VIKYPEXI WYGL TVSGIWW EVI MPP$HIJMRIH%
4SPPS[MRK C354$0 FMRHMRK# C354?) YRHIVKSIW YFMUYMXMREXMSR ERH MRXIVREPMWEXMSR
MRXS IEVP] IRHSWSQIW !8STPMRK IX EP%# )''./ 1VYRW IX EP%# )'('"% 4VSQ LIVI C354?)
GER IMXLIV FI XEVKIXIH JSV HIKVEHEXMSR SV VIG]GPIH FEGO XS XLI TPEWQE QIQFVERI
!<MEG^]RWOE IX EP%# )''+"% ?IGIRX WXYHMIW LEZI LMKLPMKLXIH XLI MQTSVXERGI SJ
EGXMZEXIH C354?) MRXIVREPMWEXMSR [MXL XLI VIKYPEXMSR SJ HS[RWXVIEQ WMKREP
XVERWHYGXMSR !8STPMRK IX EP%# )''./ 5SYVPESYIR IX EP%# )'(*/ ;ERELER IX EP%# )'('/
;ERELER IX EP%# )'(*"% =RI WYGL WMKREP XVERWHYGXMSR IR^]QI [LMGL MW VSFYWXP]
HITIRHIRX SR C354?) XVEJJMGOMRK MRXS IEVP] IRHSWSQIW MW 3?9(&) !;ERELER IX EP%#
)'(*/ 5SYVPESYIR IX EP%# )'(*"% ALI WXYHMIW TVIWIRXIH MR XLMW XLIWMW VIZIEP JSV XLI
!"#"!
KNWXY YNRJ YMFY E576$2 NXTKTWRX INKKJWJSYNFQ UWTLWFR E576A) YWFKKNHPNSL# YZWST[JW
FSI UTXY$YWFSXQFYNTSFQ RTINKNHFYNTSX NS TWIJW YT NRUFHY TS IT\SXYWJFR XNLSFQ
YWFSXIZHYNTS [NF YMJ =5;($5A;(&) XNLSFQ YWFSXIZHYNTS UFYM\F^ !6NLZWJ .%("%
8T\J[JW# F RFOTW IWF\GFHP YT YMNX XYZI^ \FX YMJ FGXJSHJ TK F XUJHNKNH RJHMFSNXR
G^ \MNHM E576$2 NXTKTWRX UWTRTYJ INKKJWJSYNFQ E576A) YWFKKNHPNSL FSI YZWST[JW%
>A@( NX WJVZNWJI KTW E576$2$XYNRZQFYJI 5A;(&) FHYN[FYNTS !<FSFMFS JY FQ%# )'(*"%
>A@ HT$WJHJUYTWX MF[J GJJS QNSPJI YT WJLZQFYNSL E576A) YWFKKNHPNSL NS WJXUTSXJ YT
E576$2 !<FSFMFS JY FQ%# )'(*1 3FQQRJW$8TKJW JY FQ%# )'(("% CMJWJKTWJ# TSJ
UTXXNGNQNY^ NX YMFY XJQJHYN[J WJHWZNYRJSY TK YMJ >A@ HT$WJHJUYTWX HTZQI HTSKJW
NXTKTWR$XUJHNKNH E576A) YWFKKNHPNSL# YZWST[JW FSI UTXY$YWFSXQFYNTSFQ RTINKNHFYNTSX#
FX F RJFSX TK RTIZQFYNSL NXTKTWR$XUJHNKNH XNLSFQ YWFSXIZHYNTS [NF YMJ =5;$5A;(&)
UFYM\F^% 9S TWIJW YT YJXY YMNX M^UTYMJXNX# >A@ FSYFLTSNXYX XMTZQI GJ ZXJI WFYMJW
YMFS LJSJ XNQJSHNSL# FX >A@( MFX KZSHYNTSFQ WTQJX NS WJLZQFYNSL XYJFI^ XYFYJ HJQQ
XZWKFHJ E576A) QJ[JQX !7JQKFSI JY FQ%# )'(+"%
5A;(&) MFX F \JQQ$IJKNSJI WTQJ NS FSLNTLJSJXNX !<FSFMFS JY FQ%# )'(*1 ;THM JY FQ%#
)'(("% DUTS FHYN[FYNTS# 5A;(&) YWFSXQTHFYJX NSYT YMJ SZHQJZX \MJWJ NY
UMTXUMTW^QFYJX FS FWWF^ TK YWFSXHWNUYNTS KFHYTWX# TSJ TK \MNHM NX YMJ YWFSXHWNUYNTS
KFHYTW 2C6$) !?Z\JSX JY FQ%# )'')1 7QFZXJW FSI BHMQJLJQ# )''.1 ATXPTXPN# )'()"%
BNRNQFWQ^# E576$2(-, XYNRZQFYNTS MFX GJJS XMT\S YT UWTRTYJ 2C6$) FHYN[FYNTS# ^JY
UWNTW YT YMJ XYZINJX UWJXJSYJI NS YMNX YMJXNX# F IJYFNQJI NSYWFHJQQZQFW XNLSFQQNSL
HFXHFIJ \FX STY IJKNSJI !BJPT JY FQ%# (00/1 BFQFRJM JY FQ%# )'('"% CMJ \TWP
UWJXJSYJI MJWJ ST\ XMT\X YMFY E576$2(-, GZY STY E576$2()( XYNRZQFYNTS UWTRTYJX
2C6$) UMTXUMTW^QFYNTS [NF YMJ =5;($5A;(&) UFYM\F^ !6NLZWJ .%("% 5]UWJXXNTS TK
F RZYFSY 2C6$) NS F RTZXJ RTIJQ MFX GJJS XMT\S YT NSMNGNY E42=$( J]UWJXXNTS
!AJNRTQI JY FQ%# )''("% CMJWJKTWJ# TSJ M^UTYMJXNX \FX YMFY 2C6$) WJLZQFYJI E42=$
( QJ[JQX NS WJXUTSXJ YT E576$2% ?ZW XYZINJX XMT\JI YMFY JQJ[FYJI 2C6$) FHYN[NY^
WJXZQYJI NS NSHWJFXJI E576$2(-,$XUJHNKNH E42=$(% E576$2(-,$XYNRZQFYJI JQJ[FYNTS
TK E42=$( WJXZQYJI NS NSHWJFXJI JSITYMJQNFQ$QJZPTH^YJ GNSINSL% 4TSYWFXYNSLQ^# YMJ
RJHMFSNXR ZSIJWQ^NSL E576$2$XYNRZQFYJI &$#%!" LJSJ J]UWJXXNTS NX
HTSYWFINHYJI G^ TYMJW XYZINJX# \MNHM XZLLJXY WTQJX KTW >6$"3 !;NR JY FQ%# )''(" FSI
KTWPMJFI !2GNI JY FQ%# )''/" YWFSXHWNUYNTS KFHYTWX%
2IINYNTSFQQ^# XYZINJX HFWWNJI TZY KTW YMNX YMJXNX FQXT WJ[JFQJI YMFY 2C6) FHYN[NY^ \FX
WJVZNWJI KTW E576$2(-, NXTKTWR$XUJHNKNH ZUWJLZQFYNTS TK YMJ XJWNSJ&YMWJTSNSJ UWTYJNS
PNSFXJ CUQ) !6NLZWJ .%("% CUQ) MFX WJHJSYQ^ GJJS NRUQNHFYJI NS YZRTZW FSLNTLJSJXNX















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3URTIFRMORF# B >PL)$SPFDJGJD SMBLL MOLFDULF JNIJCJTOR JMPBJRS &( +&+) BNHJOHFNFSJS
CY BTTFNUBTJNH FNEOTIFLJBL DFLL PROLJGFRBTJON !8FF FT BL%# )'(*"% 5OWFVFR# PRJOR TO TIF
WORK DBRRJFE OUT JN TIJS TIFSJS# TIF MFDIBNJSMS CY WIJDI >PL) MOEULBTFS FNEOTIFLJBL
GUNDTJON WFRF JLL EFGJNFE% ;NF IYPOTIFSJS WBS TIBT >PL) BDTFE BS B DFNTRBL SJHNBLLJNH
NFXUS TIBT JNTFHRBTFS ?243$/$STJMULBTFE SIORT$TFRM SJHNBL TRBNSEUDTJON WJTI LONH$
TFRM DFLLULBR EFDJSJONS% >IJS STUEY SUPPORTFE TIJS ROLF BS >PL) WBS FSSFNTJBL TO
RFHULBTF COTI PRO$ BNE BNTJ$BNHJOHFNJD DFLLULBR EFDJSJON$MBKJNH PBTIWBYS# WIJDI
JMPBDT ON FSSFNTJBL FNEOTIFLJBL DFLL OUTDOMFS% >IF STUEJFS DBRRJFE OUT IFRF RFVFBLFE
B NOVFL ROLF GOR FNEOTIFLJBL >PL) KJNBSF BDTJVJTY JN TIF STBCJLJSBTJON OG />3$) TURNOVFR
VJB PROMOTJNH JTS DONSTJTUTJVF PIOSPIORYLBTJON ON RFSJEUF >-( !/>3$)$P>-(. 3JHURF
-%("% >IJS NOVFL GUNDTJON MOEULBTFS ?243$/ JSOGORM$SPFDJGJD />3$)$EFPFNEFNT
HFNF TRBNSDRJPTJON !?1/9$(" BNE DFLLULBR RFSPONSFS !FNEOTIFLJBL$LFUKODYTF
JNTFRBDTJONS" !3JHURF -%("% 5OWFVFR# TIF MFDIBNJSM CY WIJDI >PL) RFHULBTFS />3$)
PIOSPIORYLBTJON JS STJLL UNKNOWN% >PL) IBS CFFN SIOWN TO BDTJVBTF 2=7(&) !0FJNKF
FT BL%# )''*"# TIUS ONF POSSJCJLJTY JS TIBT >PL) BDTS TIROUHI TIF 927($2=7(&)
PBTIWBY JN OREFR TO STJMULBTF />3$) PIOSPIORYLBTJON% 3URTIFRMORF# OUR STUEY
IJHILJHITFE />3$) BS CFJNH FSSFNTJBL GOR FNEOTIFLJBL DFLL DYDLF PROHRFSSJON WJTI LOSS
OG />3$) TRJHHFRJNH *"! BNE #,%'&( $! HFNF FXPRFSSJON BNE DFLLULBR QUJFSDFNDF%
>IJS PIFNOMFNON JS COTI >PL) BNE P+*$EFPFEFNFNT# BS SJMULTBNFOUS EFPLFTJON OG
FJTIFR />3$)&>PL) OR />3$)&P+* WBS SUGGJDJFNT TO RFSDUF FNEOTIFLJBL RFSPONSFS%
<RFVJOUS WORK IBS BLRFBEY JMPLJDBTFE JNDRFBSFE >PL) BDTJVJTY WJTI MFEJBTJNH P+*$
EFPFNEFNT DFLL DYDLF BRRFST !4KJRTZJMBNBKJ FT BL%# )'(*" BNE />3$) JN MOEULBTJNH DFLL
DYDLF PROHRFSSJON !@BLLUSDIFDK FT BL%# )'(*. /N FT BL%# )'(*"% >IFRFGORF# TIF WORK
IFRF JN TIJS TIFSJS EFGJNFS B NOVFL MFDIBNJSM WIFRFCY B >PL)&/>3$) RFHULBTORY
BXJS# MOEULBTFS FNEOTIFLJBL HFNF FXPRFSSJON BNE DFLL DYDLF PROHRFSSJON !3JHURF -%("%
?243$/ CJNEJNH PROMOTFS ?243=) PIOSPIORYLBTJON ON DYTOPLBSMJD RFSJEUF A((-+#
WIJDI PROMOTFS TIF RFDRUJTMFNT BNE BDTJVBTJON OG <81"( !7ODI BNE 1LBFSSON$
@FLSI# )'()"% <81"( BDTJVBTJON DBUSFS PROEUDTJON OG 6<* WIJDI STJMULBTFS B RJSF JN
DYTOSOLJD DBLDJUM JONS% >IJS LFE US TO BSK WIFTIFR ?243$/ JSOGORMS DOULE PROMOTF
EJGGFRFNTJBL <81"( BDTJVBTJON BNE FLFVBTJON OG DYTOSOLJD DBLDJUM JONS% 6NEFFE OUR
RFSULTS RFVFBLFE TIBT ?243$/(,+ WBS MORF FGGFDTJVF TIBN ?243$/()( JN STJMULBTJNH
PIOSPIORYLBTJON BNE BDTJVBTJON OG <81"(# BNE SUCSFQUFNT FLFVBTJON OG DYTOSOLJD
DBLDJUM JONS !3JHURF -%("%
!"$#!
2XSNRNKHB B@KBHTL HNMR @QD JMNVM SN QDFTK@SD @ U@RS MTLADQ NE BDKKTK@Q QDRONMRDR
!6NF@M DS @K%# (&&)/ 2Q@ASQDD# (&&'"% ;MD V@X HS B@M CN SGHR# HR AX AHMCHMF @MC
RTARDPTDMSKX @BSHU@SHMF SGD OQNSDHM B@KLNCTKHM !6NF@M DS @K%# (&&)/ 2Q@ASQDD# (&&'"%
0BSHU@SDC B@KLNCTKHM B@M SGDM @BS SN @BSHU@SD SGD OQNSDHM OGNROG@S@RD B@KBHMDTQHM#
VGHBG SGDM OQNLNSDR SGD CDOGNROGNQXK@SHNM NE B@KBHMDTQHM S@QFDS OQNSDHMR% ;MD RTBG
S@QFDS HR 940=B( !940='/ 4HFTQD -%'"# QDRTKSHMF HM HSR RTARDPTDMS Q@OHC
CDOGNROGNQXK@SHNM @MC MTBKD@Q SQ@MRKNB@SHNM !8TN DS @K%# '..,/ ;J@LTQ@ DS @K%#
(&&&"% ;TQ QDRTKSR# QDUD@K SG@S >354$0',+ @MC >354$0'(' RSHLTK@SHNM OQNLNSDR
BXSNRNKHB B@KBHTL HNM EKTW# 940=B( CDOGNROGNQXK@SHNM @MC MTBKD@Q SQ@MRKNB@SHNM ATS
SN VHCDKX CHEEDQHMF DWSDMSR% 4TQSGDQLNQD# VD RGNVDC ENQ SGD EHQRS SHLD SG@S CDOKDSHNM
NE DMCNSGDKH@K 940=B( KDUDKR RHFMHEHB@MSKX QDCTBDC >354$0 RSHLTK@SDC DMCNSGDKH@K
BDKK LHFQ@SHNM !4HFTQD -%'" RTFFDRSHMF SG@S SGHR E@BSNQ OK@XR @ QNKD HM BNMSQNKKHMF FDMD
DWOQDRRHNM KHMJDC SN BDKK LHFQ@SHNM OQNBDRRDR D%F% ENB@K @CGDRHNM# RSQDRR EHAQD
ENQL@SHNM% 0CCHSHNM@KKX# 940=B( V@R @KRN QDPTHQDC ENQ SGD QDFTK@SHNM NE A@R@K
DMCNSGDKH@K BDKK LHFQ@SHNM% 6NVDUDQ# NMD L@INQ CQ@VA@BJ NE SGD VNQJ OQDRDMS HM SGHR
SGDRHR HR SGD K@BJ NE SGD HCDMSHEHB@SHNM NE SGD 940=B( S@QFDS FDMD QDRONMRHAKD%
7MSDQDRSHMFKX# 940=B( G@R @KRN ADDM KHMJDC SN QDFTK@SHMF >354$0$RSHLTK@SDC
STATKNFDMDRHR !1@K@ DS @K%# (&'("# @ OGDMNLDMNM VGHBG V@R MNS CDSDBSDC HM SGD
RSTCHDR B@QQHDC NTS ENQ SGHR SGDRHR% 940=B( G@R @ VDKK$DRS@AKHRGDC QNKD HM QDFTK@SHMF
>354$0 RSHLTK@SDC DMCNSGDKH@K QDRONMRDR @MC @MFHNFDMDRHR !?@HBGTJ DS @K%# (&&*/
5NX@K DS @K%# (&'("# SGTR SGD RSTCX OQDRDMSDC GDQD RSQDMFSGDMR SGD HLONQS@MBD NE
940=B( VHSGHM SGD DMCNSGDKHTL%
0KSGNTFG SGD VNQJ OQDRDMSDC HM SGHR SGDRHR @CU@MBDR NTQ JMNVKDCFD NE GNV >354$0
HRNENQLR CHEEDQDMSH@KKX QDFTK@SD >354<( SQ@EEHBJHMF @MC STQMNUDQ SN HLO@BS NM
CNVMRSQD@L RHFM@K SQ@MRCTBSHNM# FDMD DWOQDRRHNM @MC DMCNSGDKH@K BDKK ETMBSHNM#
SGDQD @QD RNLD CQ@VA@BJR VHSG NTQ BTQQDMS RSTCX% 4HQRSKX# SGDQD HR @ K@BJ NE @MHL@K
LNCDK C@S@ SN BNMEHQL SGD !" $!$# ETMBSHNM@KHSX NE NTQ LDBG@MHRLR CDQHUDC EQNL
BDKKTK@Q LNCDKR% 4TQSGDQLNQD# @ KNS NE NTQ BNMBKTRHNMR VDQD A@RDC NM RH<90$
LDCH@SDC FDMD RHKDMBHMF TRHMF @ ONNK NE RH<90 CTOKDWDR% =GDQDENQD# ETQSGDQ
DWODQHLDMSR TRHMF LTKSHOKD RHMFKD RH<90 CTOKDWDR ENKKNVDC AX KDMSHUHQ@K DWOQDRRHNM
NE VHKC SXOD NE LTS@MS SQ@MRBQHOSHNM E@BSNQR VHKK DM@AKD TR SN CDSDBS @MX NEE S@QFDS
DEEDBSR# @RRNBH@SDC VHSG <90H$LDCH@SDC FDMD RHKDMBHMF% 4HM@KKX# LNRS NE NTQ RSTCX
ENBTRDC NM ITRS ( >354$0 HRNENQLR !>354$0',+ @MC >354$0'('"% <DOD@SHMF RTBG
DWODQHLDMSR TRHMF @ VHCDQ Q@MFD NE OQN$ NQ @MSH$@MFHNFDMHB >354$0 HRNENQLR L@X
GDKO TR ADSSDQ TMCDQRS@MC SGDHQ HMCHUHCT@K QNKDR HM LNCTK@SHMF DMCNSGDKH@K BDKK
ETMBSHNM @MC TKSHL@SDKX @MFHNFDMDRHR%
!#&%!
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<ERIPHERAL ARTERY DISEASE !</1"# ISCHAEMIC STROKE AND CORONARY ARTERY DISEASES
GENERATE TISSUE ISCHAEMIA THROUGH ARTERIAL OCCLUSIONS !CAUSED BY ATHEROSCLEROSIS
AND THROMBOSIS" AND INSUFFICIENT COLLATERAL VESSEL FORMATION !>HIMAMURA ET AL%# (&').
9UGHAL ET AL%# (&'("% 0RITICAL LIMB ISCHAEMIA !086" IS A COMPLICATION ASSOCIATED WITH
</1 AND CAUSES PAIN ON WALKING !CLAUDICATION"# PAIN AT REST# AND NON$HEALING ULCERS
!>HIMAMURA ET AL%# (&'). 9UGHAL ET AL%# (&'("% <ATIENTS SUFFERING FROM 086 ARE
COMMONLY TREATED WITH STATINS# ANTI$PLATELET DRUGS# AND ANGIOPLASTY# HOWEVER THESE
TREATMENTS OCCASIONALLY FAIL TO RECOVER SUFFICIENT BLOOD FLOW IN ORDER TO MAINTAIN
NORMAL TISSUE FUNCTION# RESULTING IN AMPUTATION !>HIMAMURA ET AL%# (&'). 9UGHAL ET
AL%# (&'("% ?HEREFORE# THERE IS A DESIRE TO THERAPEUTICALLY STIMULATE NEW BLOOD VESSEL
GROWTH !ANGIOGENESIS" IN SUCH DISEASE SETTINGS TO TRY AND OVERCOME CLINICAL
COMPLICATION AND ULTIMATELY IMPROVE PATIENT OUTCOMES%
0URRENT# PRO$ANGIOGENIC THERAPIES HAVE FOCUSED ON USING GENE THERAPY TO EXPRESS
AN ARRAY OF PRO$ANGIOGENIC FACTORS !E%G% @243$/# FIBROBLAST GROWTH FACTOR !343"# AND
HEPATOCYTE GROWTH FACTOR !543"" IN ORDER TO ACHIEVE THERAPEUTIC ANGIOGENESIS
!>HIMAMURA ET AL%# (&')"% /S THE MOST EXTENSIVELY STUDIED PRO$ANGIOGENIC GROWTH
FACTOR# @243$/ HAS BEEN THE SUBJECT OF MULTIPLE CLINICAL TRIALS AIMED AT STIMULATING
NEW BLOOD VESSEL FORMATION IN SUCH DISEASE STATES !=AJAGOPALAN ET AL%# (&&'.
=AJAGOPALAN ET AL%# (&&). 9UONA ET AL%# (&'(. 7USUMANTO ET AL%# (&&+"% 9ANY OF
THESE CLINICAL TRIALS HAVE REPORTED THAT @243$/ THERAPY PROMOTES INCREASE BLOOD
VESSEL FORMATION IN ISCHAEMIC TISSUE !9AKINEN ET AL%# (&&(. 6SNER# '--,"# HOWEVER
TWO <HASE 66 CLINICAL TRIALS FAILED TO MEET THEIR PRIMARY ENDPOINTS !=AJAGOPALAN ET AL%#
(&&)"% ?HEREFORE# EVEN THOUGH @243$/ GENE THERAPY APPEARS PROMISING# ITS
EFFICACY REMAINS CONTROVERSIAL. THUS FURTHER RESEARCH IS REQUIRED IN ORDER TO IMPROVE
ITS THERAPEUTIC BENEFIT !>HIMAMURA ET AL%# (&')"% ;NE HYPOTHESIS WAS THAT DIFFERENT
@243$/ ISOFORMS COULD STIMULATE VARYING LEVELS OF ANGIOGENESIS AND THUS PROVE
VIABLE ALTERNATIVES TO THE MORE PHYSIOLOGICAL ABUNDANT @243$/'+*% ?HE DATA
PRESENTED HERE SUGGEST THAT @243$/ ISOFORMS DO INDEED HAVE DIFFERENTIAL CAPACITIES
FOR STIMULATING COLLATERAL BLOOD VESSEL FORMATION IN ISCHAEMIC TISSUE% 5ERE @243$/'+*
!(& NG DAILY VIA SUBCUTANEOUS ADMINISTRATION" TREATMENT PROMOTED INCREASED BLOOD
VESSEL FORMATION AND LIMB REPERFUSION IN COMPARISON TO BOTH @243$/'(' AND VEHICLE
ALONE% 3URTHERMORE# THE MAXIMAL THERAPEUTIC BENEFIT OF @243$/'+* TREATMENT WAS
DETECTED UP TO ' WEEK SOONER THAN TREATMENT WITH @243$/'(' OR VEHICLE ALONE%
?HEREFORE# THIS !" $!$# STUDY SUPPORTS VARIOUS HUMAN CLINICAL TRIALS WHICH SUGGESTED
!"##!
XLEX C576$1',+ TVS$ERKMSKIRMG XLIVET] WXMQYPEXIH RI[ FPSSH ZIWWIP KVS[XL MR
MWGLEIQMG XMWWYI !BWYVYQM IX EP%# '//-0 ;YWYQERXS IX EP%# (&&,"% AYGL GSRGPYWMSRW
[IVI WMQMPEV XS XLSWI VIEGLIH MR E ?LEWI 99 GPMRMGEP XVMEP !@ENEKSTEPER IX EP%# (&&)"
HIWTMXI TVSQMWMRK ?LEWI 9 VIWYPXW !@ENEKSTEPER IX EP%# (&&'"# EW SYV WXYHMIW JEMPIH XS
HIXIGX ER] EHHIH FIRIJMX EW E VIWYPX SJ C576$1'(' XVIEXQIRX MR GSQTEVMWSR XS QMGI
XVIEXIH [MXL ZILMGPI EPSRI% >RI EWTIGX SJ XLMW GPMRMGEP ?LEWI 99 WXYH] [EW XLEX XLI
GMVGYPEXMRK PIZIPW SJ C576$1'(' TVSHYGIH EW E VIWYPX SJ EHIRSZMVEP KIRI$XVERWJIV
QMKLX LEZI FIIR MRWYJJMGMIRX XS WXMQYPEXI EHIUYEXI FPSSH ZIWWIP KVS[XL% BLIVIJSVI#
MX MW TSWWMFPI XLEX XLI GSRGIRXVEXMSR SJ C576$1'(' YWIH MR SYV WXYH] [EW EPWS
MRWYJJMGMIRX XS TVSQSXI XLIVETIYXMG ERKMSKIRIWMW# XLYW JYVXLIV I\TIVMQIRXW XS
EREP]WIW XLI IJJIGX SJ MRGVIEWMRK XLI GSRGIRXVEXMSR SJ C576$1'(' EVI RIIHIH%
9RXIVIWXMRKP]# MR GSRXVEWX XS SXLIV WXYHMIW !@ENEKSTEPER IX EP%# (&&'0 @ENEKSTEPER IX
EP%# (&&)0 ;YWYQERXS IX EP%# (&&," SYV ERMQEP WXYH] YWIH XLI HMVIGX EHQMRMWXVEXMSR SJ
C576$1 TVSXIMR VEXLIV XLER EHIRSZMVYW$QIHMEXIH SV HMVIGX MRNIGXMSR SJ C576$1
TPEWQMH 4=1%
9RXIVIWXMRKP]# TEXMIRXW WYJJIVMRK JVSQ ?14 LEZI E VIPEXMZIP] LMKL PIZIP SJ GMVGYPEXMRK
C576$1 MR XLIMV MWGLEIQMG XMWWYIW# [LMGL MW TEVXMEPP] HYI XS MRGVIEWIH L]TS\ME$
HVMZIR &#%$!" KIRI I\TVIWWMSR !;MOYGLM IX EP%# (&'*0 6MRHPI] IX EP%# (&&."%
8S[IZIV# HIWTMXI XLMW# TEXMIRXW WYJJIVMRK JVSQ ?14 LEZI TEVEHS\MGEPP] MRWYJJMGMIRX
PIZIPW SJ ERKMSKIRIWMW ERH GSPPEXIVEP ZIWWIP JSVQEXMSR !;MOYGLM IX EP%# (&'*"% 9R
EHHMXMSR XS TVS$ERKMSKIRMG C576$1 MWSJSVQW# ERXM$ERKMSKIRMG JSVQW LEZI EPWS FIIR
HSGYQIRXIH !CEVI] IX EP%# (&&.0 <EZVSY IX EP%# (&'*0 ;MOYGLM IX EP%# (&'*0
;E[EQYVE IX EP%# (&&.0 8EVTIV ERH 2EXIW# (&&.0 3YM IX EP%# (&&("% C576$1',+F MW XLI
ERXM$ERKMSKIRMG GSYRXIVTEVX SJ XLI TL]WMSPSKMGEP EFYRHERX C576$1',+E !GSQQSRP]
VIJIVVIH XS EW C576$1',+" ERH LEW FIIR VITSVXIH XS FI YTVIKYPEXIH MR TEXMIRXW
WYJJIVMRK JVSQ ?14% 8IVI# MQQYRI GIPP WIGVIXMSR SJ C576$1',+F GSRXVMFYXIW XS
MQTEMVIH GSPPEXIVEP FPSSH ZIWWIP JSVQEXMSR !;MOYGLM IX EP%# (&'*"%
>RI GPMRMGEP GSQTPMGEXMSR SJ C576$1 XLIVET] MW MRGVIEWIH TIVMTLIVEP SIHIQE# [LMGL
MW XLSYKLX XS FI EW E VIWYPX SJ MRGVIEWIH ZEWGYPEV TIVQIEFMPMX] ERH MRJPEQQEXMSR
!@ENEKSTEPER IX EP%# (&&)0 <YKLEP IX EP%# (&'(0 ;YWYQERXS IX EP%# (&&,"% 9R EHHMXMSR
XS C576$1# PIYOSG]XIW GER EPWS TVSQSXI MRGVIEWIH ZEWGYPEV TIVQIEFMPMX] MR XLI
TVSGIWW SJ XVERWIRHSXLIPMEP GIPP QMKVEXMSR% 8IVI# PIYOSG]XIW EXXEGL XLIQWIPZIW SR
XLI IRHSXLIPMYQ ERH XVMKKIV XLI HMWQERXPMRK SJ MRXIKVEP GIPP$GIPP NYRGXMSRW FIX[IIR
RIMKLFSYVMRK IRHSXLIPMEP GIPPW# XLYW MRGVIEWMRK ZEWGYPEV TIVQIEFMPMX] !=SYVWLEVKL IX
EP%# (&'&0 CIWX[IFIV IX EP%# (&'*0 DIWWIP IX EP%# (&'*"% 6YVXLIVQSVI# GMVGYPEXMRK
!#%&!
HLLTMD BDKKR B@M RDBQDSD @ U@QHDSX NE E@BSNQR VGHBG B@M RSHLTK@SD HMBQD@RDC
U@RBTK@Q ODQLD@AHKHSX !9DVSNM @MC 0HWHS# )'()"% <GDQDENQD# AX RDKDBSHMF ENQ =132$.
HRNENQLR VGHBG LHMHLHRD DMCNSGDKH@K$KDTJNBXSD HMSDQ@BSHNMR HS L@X AD ONRRHAKD SN
QDCTBD SGD MDF@SHUD RHCD DEEDBSR @RRNBH@SDC VHSG =132$. SGDQ@OX% >NQJ B@QQHDC NTS
HM SGHR SGDRHR QDUD@KDC SG@S =132$.(,+ @MC =132$.()( G@UD CHRSHMBS B@O@BHSHDR SN
RSHLTK@SDC .<2$)$CDODMCDMS (%$&!" FDMD DWOQDRRHNM @MC DMCNSGDKH@K BDKK$
KDTJNBXSD HMSDQ@BSHNMR% 4DQD# =132$.(,+ RHFMHEHB@MSKX HMBQD@RDC (%$&!" FDMD
DWOQDRRHNM @MC KDTJNBXSD AHMCHMF# VGDQD@R =132$.()( E@HKDC SN CN RN% 2TQSGDQLNQD#
=132$.(,+ ATS MNS =132$.()( @KRN HMBQD@RDC .<2$)$CDODMCDMS '*)# FDMD
DWOQDRRHNM# VGHBG HR DRRDMSH@K ENQ .<2$) @BSHUHSX% 4DMBD# =132$.()( L@X AD @ ADSSDQ
SGDQ@ODTSHB BGNHBD HM NQCDQ SN RSHLTK@SD BNKK@SDQ@K UDRRDK ENQL@SHNM @R HS L@X DKHBHS
QDCTBDC HLLTMD BDKK$LDCH@SDC U@RBTK@Q ODQLD@AHKHSX @MC ODQHOGDQ@K NDCDL@%
4NVDUDQ# @CDMNUHQ@K =132$.()( FDMD SGDQ@OX G@R ADDM CNBTLDMSDC SN RSHLTK@SD
KDF NDCDL@# ATS V@R TMBKD@Q HE SGHR V@R CTD SN @M HMEK@LL@SNQX QDRONMRD SN SGD
@CDMNUHQTR !;@I@FNO@K@M DS @K%# )''*"% 5MSQHFTHMFKX# @ MNM$L@LL@KH@M =132 E@LHKX
LDLADQ# =132$1 G@R ADDM QDONQSDC SN RSHLTK@SD @MFHNFDMDRHR HM LHBD VHSGNTS
OQNLNSHMF U@RBTK@Q ODQLD@AHKHSX NQ HMEK@LL@SHNM @MC SGTR BNTKC OQNUD @ OQNLHRHMF
@MC @KSDQM@SHUD SGDQ@ODTSHB NOSHNM !?GDMF DS @K%# )'',"%
&"$" ',+(*.-),+
5M BNMBKTRHNM SGHR VNQJ G@R OQNUHCDC MDV HMRHFGSR HMSN GNV =132$. HRNENQLR
CHEEDQDMSH@KKX QDFTK@SD SGD DMCNSGDKH@K BDKK QDRONMRD% =132$. HRNENQLR OQNLNSD
RODBHEHB OGNROGNQXK@SHNM# TAHPTHSHM@SHNM# SQ@EEHBJHMF# OQNSDNKXRHR @MC STQMNUDQ NE
=132;) VGHBG GDKOR BNMEDQ HRNENQL$RODBHEHB CNVMRSQD@L RHFM@KKHMF NTSOTSR D%F%
1;6(&) !2HFTQD -%("% <GHR CHEEDQDMSH@K CNVMRSQD@L RHFM@K SQ@MRCTBSHNM QDRTKSR HM
@KSDQDC SQ@MRBQHOSHNM E@BSNQ @BSHU@SHNM !D%F% .<2$) @MC 92.<B)"# FDMD DWOQDRRHNM
!D%F% =/.8$( @MC <OK)" @MC BDKKTK@Q QDRONMRDR !D%F% LHFQ@SHNM# STATKNFDMDRHR @MC
DMCNSGDKH@K$KDTJNBXSD HMSDQ@BSHNMR" !2HFTQD -%("% <GHR C@S@ GDKOR TR SN ETQSGDQ
TMCDQRS@MC GNV RGNQS$KHUDC RHFM@K SQ@MRCTBSHNM HR BNMUDQSDC HMSN FDMD DWOQDRRHNM SN
LNCTK@SD KNMF$SDQL DMCNSGDKH@K QDRONMRD% 2TQSGDQLNQD# SGHR VNQJ OQDRDMSR @ MNUDK
QNKD ENQ <OK) HM SGD CT@K QDFTK@SHNM NE DMCNSGDKH@K FDMD DWOQDRRHNM @MC BDKK BXBKD
OQNFQDRRHNM !2HFTQD -%("% 4DQD DMCNSGDKH@K <OK) HR DRRDMSH@K SN L@HMS@HM BNMRSHSTSHUD
OGNROGNQXK@SHNM NE .<2$) @MC HR QDPTHQDC ENQ =132$.(,+ RSHLTK@SDC DMCNSGDKH@K BDKK
QDRONMRDR% 7NRR NE .<2$) @BSHUHSX HLO@HQDC DMCNSGDKH@K BDKK BXBKD OQNFQDRRHNM# @
OGDMNLDMNM QDKH@MS NM O+* @MC <OK)% <GDQDENQD# <OK) @BSR @R @ RHFM@KKHMF MDWTR
VGHBG QDK@XR LTKSHOKD BDKKTK@Q RHFM@KR SN OQNLNSD NQ HLO@HQ DMCNSGDKH@K BDKK ETMBSHNM
@MC @MFHNFDMDRHR !2HFTQD -%("% <GHR LNCDK MNV OQNUHCDR @ EQ@LDVNQJ ENQ S@QFDSHMF
!"#$!
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1221/>= -80 57;<9@1 ;->518> 9?>/971=#
'+03'
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@AHC+ L- Q-+ M@CD@T+ Q- I-+ RONJDR+ J- B-+ LHM@LH+ S-+ KH+ C-+ RGHG+ R- B- %
@HQC+ V- B- '1//7(- G^iZmh\rm^ `khpma _Z\mhk bgab[bml UDFE,_hkda^Z],
]^i^g]^gm `^g^ ^qik^llbhg bg ^g]hma^ebZe \^eel- /WYLWPUXJRLW% COWUSI% EHJ%
0PUR% 17& 1/31,1/37--
@AHC+ L- Q-+ RGHG+ R- B-+ NST+ G- G-+ RONJDR+ J- B-+ NJ@C@+ X-+ BTQHDK+ C- S-+
LHM@LH+ S- % @HQC+ V- B- '1//5(- @ gho^e \eZll h_ oZl\neZk ^g]hma^ebZe
`khpma _Z\mhk,k^lihglbo^ `^g^l maZm k^jnbk^ _hkda^Z] Z\mbobmr _hk ^qik^llbhg-
8% 0PUR% 1OLS% 170& 24433,24442-
@C@LR+ Q- G- % DHBGL@MM+ @- '1/0/(- @qhg `nb]Zg\^ fhe^\ne^l bg oZl\neZk
iZmm^kgbg`- 1URK BVWPTN 6HWI% ?LWXVLJY% 0PUR% 1& Z//0764-
@CG@L+ R- @- % BNNLADQ+ A- K- '1//8(- Fen\hl^ bl Z d^r k^`neZmhk h_
UDFEQ1.JCQ bg anfZg ^ibma^ebZe hoZkbZg \Zk\bghfZ \^eel- 0PUJOLS%
0PUVO^X% ALX% 1USSZT% 28/& 02/,024-
@F@QV@K+ L- K-+ @F@QV@K+ @-+ S@XKNQ+ V- Q- % RS@QJ+ F- Q- '0884(- i42
\hgmkhel [hma ma^ F1.L Zg] ma^ F0 \^ee \r\e^ \a^\dihbgml Zg] f^]bZm^l
k^o^klb[e^ `khpma Zkk^lm bg anfZg _b[kh[eZlml- ?WUJ% =HYR% /JHK% BJP% DB/% 81&
7382,7386-
@KATPTDQPTD+ Q- I-+ G@X@RGH+ S-+ BGN+ V- F-+ JKDHML@M+ L- D-+ CQHCH+ R-+
S@JDC@+ @-+ A@EEH+ I- Y-+ X@L@C@+ J-+ J@MDJN+ G-+ FQDDM+ L- F-+
BG@OODKK+ I-+ VHKSHMF+ I-+ VDHBG+ G- @-+ X@L@F@LH+ R-+ @L@MN+ R-+
LHYTJH+ M-+ @KDW@MCDQ+ I- R-+ ODSDQRNM+ L- K-+ AQDJJDM+ Q- @-+
GHQ@RGHL@+ L-+ B@ONNQ+ R-+ TRTH+ S-+ @LA@SH+ A- J- % @LA@SH+ I-
'1//8(- @em^kgZmbo^er lieb\^] oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk,1 bl
Zg ^ll^gmbZe ^g]h`^ghnl bgab[bmhk h_ erfiaZmb\ o^ll^e `khpma- =HY% <LK% 04&
0/12,0/2/-
@KK@HM+ A-+ I@QQ@X+ Q-+ ANQQHDKKN+ K-+ KDENQA@M+ A-+ CTENTQ+ R-+ KHT+ V-,
P-+ O@LNMRHMK@O@SG@L+ O-+ AH@MBN+ R-+ K@QFGDQN+ I-+ G@CI,
RKHL@MD+ Q-+ F@QA@X+ B-+ Q@XM@TC+ E- % KDODKKDSHDQ+ X- '1/01(-
M^nkhibebg,0 k^`neZm^l Z g^p UDFE,bg]n\^] `^g^+ OaZ\mk,0+ pab\a \hgmkhel
mn[neh`^g^lbl Zg] fh]neZm^l eZf^eebih]bZe ]rgZfb\l bg anfZg ^g]hma^ebZe
\^eel- 1LRR% BPNTHR% 13& 103,112-
@M+ I- I-+ RGH+ J- I-+ VDH+ V-+ GT@+ E- X-+ BH+ X- K-+ IH@MF+ P-+ KH+ E-+ VT+ O-+ GTH+
J- X-+ X@MF+ X- % WT+ B- L- '1/02(- Sa^ QNR.IMJ.@SE1 iZmapZr f^]bZm^l
'+1*'
l^e^gbm^,bg]n\^] e^nd^fbZ MA3 \^ee \r\e^ Zkk^lm Zg] Zihimhlbl bg obmkh Zg] bg
oboh- 1LRR 2LHYO 2PX% 3& ^862-
@MFHNKHKKN+ @- K-+ J@MDF@MD+ G-+ RF@C@QH+ B-+ QD@L@M+ F- G- % SNR@SN+
F- '0886(- Hgm^ke^ndbg,04 ikhfhm^l Zg`bh`^g^lbl bg oboh- 0PUJOLS% 0PUVO^X%
ALX% 1USSZT% 122& 120,126-
@QKS+ G-+ @TEE@QSG+ J-+ JTQQD+ Q-+ KHRRD+ C-+ OHDGKDQ+ I- % TMFDQL@MM+
B- '1/04(- RiZmbhm^fihkZe ]rgZfb\l h_ f^f[kZg^ k^fh]^ebg` Zg] _nlbhg
ikhm^bgl ]nkbg` ^g]h\rmb\ mkZglihkm- <UR% 0PUR% 1LRR 15& 0246,026/-
@QLDRHKK@+ @- K-+ KNQDMYN+ D-+ FNLDY CDK @QBN+ O-+ L@QSHMDY,
L@QSHMDY+ R-+ @KEQ@MB@+ @- % QDCNMCN+ I- L- '0888(- UZl\neZk
^g]hma^ebZe `khpma _Z\mhk Z\mboZm^l gn\e^Zk _Z\mhk h_ Z\mboZm^] S \^eel bg
anfZg ^g]hma^ebZe \^eel9 Z khe^ _hk mblln^ _Z\mhk `^g^ ^qik^llbhg- <UR% 1LRR%
0PUR% 08& 1/21,1/32-
@QSGTQ+ I- R- '1//7(- LRJ Z\mboZmbhg Zg] iarlbheh`b\Ze khe^l- 4WUTY% 0PUXJP% 02&
4755,4768-
@TSHDQN+ L-+ V@KSDMADQFDQ+ I-+ BNLLTMH+ C-+ JQ@MY+ @-+ LNNMR+ K-+
K@LAQDBGSR+ C-+ JQNKK+ I-+ OK@HR@MBD+ R-+ CD LNK+ L-+ ANMN+ E-+
JKHBGD+ R-+ EDKKAQHBG+ F-+ A@KKLDQ,GNEDQ+ J-+ L@FKHNMD+ C-+
L@XQ,ADXQKD+ T-+ CDVDQBGHM+ L-+ CNLAQNVRJH+ R-+
RS@MHLHQNUHB+ C-+ U@M GTLLDKDM+ O-+ CDGHN+ B-+ GHBJKHM+ C- I-+
ODQRHBN+ F-+ GDQADQS+ I- L-+ RGHATX@+ L-+ BNKKDM+ C-+ BNMV@X+ D-
L- % B@QLDKHDS+ O- '1//2(- Qhe^ h_ OHFE bg ma^ bgmkZ, Zg] bgm^kfhe^\neZk
\khll mZed [^mp^^g ma^ UDFE k^\^imhkl Eem0 Zg] Eed0- =HY% <LK% 8& 825,832-
A@JDQ+ L-+ QNAHMRNM+ R- C-+ KDBGDQSHDQ+ S-+ A@QADQ+ O- Q-+ S@UNQ@+ A-+
C&@LHBN+ F-+ INMDR+ C- S-+ UNIMNUHB+ A- % GNCHU@K@,CHKJD+ J-
'1/01(- Tl^ h_ ma^ fhnl^ Zhkmb\ kbg` ZllZr mh lmn]r Zg`bh`^g^lbl- =HYZWL
VWUYUJURX 6& 78,0/3-
A@K@+ J-+ ANRBN+ Q-+ FQ@LNKDKKH+ R-+ G@@R+ C- @-+ J@SH+ R-+ OHDSQDJ+ L-+
G@UDLDHDQ+ @-+ X@JTRGJN+ X-+ RHMFG+ U- U-+ CHSSQHBG,AQDHGNKY+ N-+
JQ@BGS+ L- % RBGTKY+ S- E- '1/01(- JZihlb&l lZk\hfZ a^ki^lobknl J04
ikhm^bg \hgmkb[nm^l mh obknl,bg]n\^] Zg`bh`^g^lbl [r k^\knbmbg` OKB`ZffZ0
Zg] Z\mboZmbg` ME@S0,]^i^g]^gm QB@M0 ^qik^llbhg- ?;UB VHYOUNLTX 7&
^0//1816-
A@KKLDQ,GNEDQ+ J-+ @MCDQRRNM+ @- D-+ Q@SBKHEED+ K- D- % ADQFDQ+ O-
'1/00(- M^nkhibebg,0 ikhfhm^l UDFEQ,1 mkZ__b\dbg` makhn`a QZ[00 o^lb\e^l
ma^k^[r li^\b_rbg` lb`gZe hnminm- 0RUUK 007& 705,715-
'+1+'
A@QQ+ E- @- '1/02(- Q^ob^p l^kb^l9 QZ[ FSOZl^l Zg] f^f[kZg^ b]^gmbmr9 \ZnlZe
hk bg\hgl^jn^gmbZe? 8% 1LRR 0PUR% 1/1& 080,088-
A@QSNKH+ L-+ OK@SS+ C-+ KDLS@KRH+ S-+ FT+ W-+ AQNNJR+ R- D-+ L@QQDQN+ L-
A- % B@KCVDKK+ Q- A- '1//2(- UDFE ]b__^k^gmbZeer Z\mboZm^l RS@S2 bg
fb\khoZl\neZk ^g]hma^ebZe \^eel- 4/B30% 8% 06& 0451,0453-
A@RHKD+ I- Q-+ DHBGSDM+ @-+ Y@BMX+ U- % LTMFDQ+ J- '1//2(- ME,dZiiZA,
f^]bZm^] bg]n\mbhg h_ i10'Bbi0.VZ_0( [r mnfhk g^\khlbl _Z\mhk ZeiaZ
bg]n\^l `khpma Zkk^lm Zg] \rmhikhm^\mbhg bg ghkfZe anfZg d^kZmbgh\rm^l-
<UR% 1HTJLW ALX% 151,16/-
A@SDR+ C- N-+ BTH+ S- F-+ CNTFGSX+ I- L-+ VHMJKDQ+ L-+ RTFHNMN+ L-+
RGHDKCR+ I- C-+ OD@S+ C-+ FHKK@SS+ C- % G@QODQ+ R- I- '1//1(-
UDFE054[+ Zg bgab[bmhkr lieb\^ oZkbZgm h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk+
bl ]hpg,k^`neZm^] bg k^gZe \^ee \Zk\bghfZ- 1HTJLW ALX% 51& 3012,3020-
ADHMJD+ R-+ CDJ@+ I-+ K@MF+ U-+ ADKHBG+ L- O-+ V@KJDQ+ O- @-+ GNVDKK+ R-+
RLDQCNM+ R- I-+ F@LAKHM+ R- I- % KDX+ R- B- '1//2(- ME,dZiiZA0 i0/4
g^`Zmbo^er k^`neZm^l SOK,1 LDJ dbgZl^ Z\mbobmr- <UR% 1LRR% 0PUR% 12& 3628,
3641-
ADMDCHSN+ Q-+ QNB@+ B-+ RNQDMRDM+ H-+ @C@LR+ R-+ FNRRKDQ+ @-+
EQTSSHFDQ+ L- % @C@LR+ Q- G- '1//8(- Sa^ ghm\a eb`Zg]l Cee3 Zg]
IZ``^]0 aZo^ hiihlbg` ^__^\ml hg Zg`bh`^g^lbl- 1LRR 026& 0013,0024-
ADQBGSNKC+ L- V- % UHKK@KNAN+ @- '1/03(- Sa^ fZgr _Z\^l h_ \Zefh]nebg bg
\^ee ikheb_^kZmbhg+ ikh`kZff^] \^ee ]^Zma+ ZnmhiaZ`r+ Zg] \Zg\^k- 0PUJOPS%
0PUVO^X% /JYH 0732& 287,324-
ADQQ@+ D-+ ADMHYQH+ D-+ FHMNTUDR+ @-+ UNKL@S+ U-+ QNTW+ C- %
ONTXRRDFTQ+ I- '1//2(- GHE ikhere,ar]khqreZl^ 1 bl ma^ d^r hqr`^g
l^glhk l^mmbg` ehp lm^Z]r,lmZm^ e^o^el h_ GHE,0 ZeiaZ bg ghkfhqbZ- 3<0>% 8%
11& 3/71,3/8/-
AG@SS@BG@QX@+ Q-+ J@MF,CDBJDQ+ M-+ GTFGDR+ C- @-+ LTJGDQIDD+ O-+
RG@G+ U-+ LBMHUDM+ L- @- % LTJGNO@CGX@X+ C- '1//4(- Q^`neZmhkr
khe^ h_ ]rgZfbg,1 bg UDFEQ,1.JCQ,f^]bZm^] ^g]hma^ebZe lb`gZebg`- 4/B30%
8% 08& 0581,0583-
AHDFHMF+ J- S-+ LDKKN+ R- R- % @SS@QCH+ K- C- '1/03(- TgkZo^eebg` f^\aZgblfl
h_ i42,f^]bZm^] mnfhnk lniik^llbhg- =HY% AL[% 1HTJLW 03& 248,26/-
AQTMR+ @- E-+ A@N+ K-+ V@KJDQ+ I- G- % ONMM@LA@K@L+ R- '1//8(- UDFE,@,
lmbfneZm^] lb`gZeebg` bg ^g]hma^ebZe \^eel obZ Z ]nZe k^\^imhk mrkhlbg^ dbgZl^
lrlm^f bl ]^i^g]^gm hg \h,hk]bgZm^] mkZ__b\dbg` Zg] ikhm^herlbl- 0PUJOLS%
BUJ% CWHTX% 26& 0082,0086-
'+1,'
AQTMR+ @- E-+ GDQADQS+ R- O-+ NCDKK+ @- E-+ INOKHMF+ G- L-+ GNNODQ+ M- L-+
Y@BG@QX+ H- B-+ V@KJDQ+ I- G- % ONMM@LA@K@L+ R- '1/0/(- Kb`Zg],
RmbfneZm^] UDFEQ1 Rb`gZebg` bl Q^`neZm^] [r Bh,Nk]bgZm^] SkZ__b\dbg` Zg]
Okhm^herlbl- CWHMMPJ 00& 050,063-
A
ATSKDQ+ I- L-+ JNA@X@RGH+ G- % Q@EHH+ R- '1/0/(- Hglmkn\mbo^ khe^ h_ ma^ oZl\neZk
gb\a^ bg ikhfhmbg` mnfhnk `khpma Zg] mblln^ k^iZbk [r Zg`bh\kbg^ _Z\mhkl-
=HY% AL[% 1HTJLW 0/& 027,035-
B@H+ I-+ @GL@C+ R-+ IH@MF+ V- F-+ GT@MF+ I-+ JNMSNR+ B- C-+ ANTKSNM+ L- %
@GLDC+ @- '1//2(- @\mboZmbhg h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk,
0 lnlmZbgl Zg`bh`^g^lbl Zg] A\e,1 ^qik^llbhg obZ ma^ iahliaZmb]rebghlbmhe 2,
dbgZl^ iZmapZr bg ^g]hma^ebZe \^eel- 2PHILYLX 41& 1848,1857-
B@HQMR+ Q- @-+ G@QQHR+ H- R- % L@J+ S- V- '1/00(- Q^`neZmbhg h_ \Zg\^k \^ee
f^mZ[heblf- =HY% AL[% 1HTJLW 00& 74,84-
B@N+ X- % K@MFDQ+ Q- '1//7(- @ k^ob^p h_ In]Za EhedfZg&l k^fZkdZ[e^
Z\ab^o^f^gml bg [bhf^]b\bg^- ?WUJ% =HYR% /JHK% BJP% DB/% 0/4& 021/2,
021/4-
B@QLDKHDS+ O- '1//4(- @g`bh`^g^lbl bg eb_^+ ]bl^Zl^ Zg] f^]b\bg^- =HYZWL 327&
821,825-
B@QLDKHDS+ O-+ CD RLDS+ E-+ KNFDR+ R- % L@YYNMD+ L- '1//8(- AkZg\abg`
fhkiah`^g^lbl Zg] ZgmbZg`bh`^g^lbl \Zg]b]Zm^l9 mbi \^eel e^Z] ma^ pZr- =HY%
AL[% 1RPT% >TJUR%5& 204,215-
B@QLDKHDS+ O-+ EDQQDHQ@+ U-+ AQDHDQ+ F-+ ONKKDEDXS+ R-+ JHDBJDMR+ K-+
FDQSRDMRSDHM+ L-+ E@GQHF+ L-+ U@MCDMGNDBJ+ @-+ G@QO@K+ J-+
DADQG@QCS+ B-+ CDBKDQBP+ B-+ O@VKHMF+ I-+ LNNMR+ K-+ BNKKDM+
C-+ QHR@T+ V- % M@FX+ @- '0885(- @[ghkfZe [ehh] o^ll^e ]^o^ehif^gm Zg]
e^maZebmr bg ^f[krhl eZ\dbg` Z lbg`e^ UDFE Zee^e^- =HYZWL 27/& 324,328-
B@QLDKHDS+ O- % I@HM+ Q- J- '1/00(- Lhe^\neZk f^\aZgblfl Zg] \ebgb\Ze
Ziieb\Zmbhgl h_ Zg`bh`^g^lbl- =HYZWL 362& 187,2/6-
B@QLDKHDS+ O-+ MF+ X- R-+ MTXDMR+ C-+ SGDHKLDHDQ+ F-+ AQTRRDKL@MR+ J-+
BNQMDKHRRDM+ H-+ DGKDQ+ D-+ J@JJ@Q+ U- U-+ RS@KL@MR+ H-+ L@SSNS+
U-+ ODQQH@QC+ I- B-+ CDVDQBGHM+ L-+ EK@LDMF+ V-+ M@FX+ @-+ KTOT+
E-+ LNNMR+ K-+ BNKKDM+ C-+ C&@LNQD+ O- @- % RGHL@+ C- S- '0888(-
HfiZbk^] frh\Zk]bZe Zg`bh`^g^lbl Zg] bl\a^fb\ \Zk]bhfrhiZmar bg fb\^
eZ\dbg` ma^ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk blh_hkfl UDFE053 Zg]
UDFE077- =HY% <LK% 4& 384,4/1-
'+1-'
B@U@KKDQN+ R-+ RGDM+ G-+ XH+ B-+ KHDM+ B- K-+ JTL@Q+ R- Q- % RTBNU+ G- L-
'1/04(- BWBK01 Rb`gZebg` Hl Dll^gmbZe _hk LZmnkZmbhg h_ ma^ U^gmkb\neZk
BhkhgZkr Dg]hma^ebZe Oe^qnl Zg] DlmZ[eblaf^gm h_ Eng\mbhgZe BhkhgZkr
Bbk\neZmbhg- 2L[% 1LRR 22& 358,366-
BGDM+ G-+ BGDCNS@K+ @-+ GD+ Y-+ FNNCL@M+ B- R- % SDRRHDQ,K@UHFMD+ L-
'0886(- M^nkhibebg,1+ Z gho^e f^f[^k h_ ma^ g^nkhibebg _Zfber+ bl Z ab`a
Z__bgbmr k^\^imhk _hk ma^ l^fZiahkbgl R^fZ D Zg] R^fZ HU [nm ghm R^fZ HHH-
=LZWUT 08& 436,448-
BGDM+ S- S-+ KTPTD+ @-+ KDD+ R-+ @MCDQRNM+ R- L-+ RDFTQ@+ S- % HQTDK@,
@QHROD+ L- K- '1/0/(- @g\ahkZ`^ h_ UDFE mh ma^ ^qmkZ\^eeneZk fZmkbq
\hgo^rl ]b__^k^gmbZe lb`gZebg` k^lihgl^l mh ^g]hma^ebZe \^eel- 8% 1LRR 0PUR% 077&
484,5/8-
BGDM+ X- @- % RBGDKKDQ+ Q- G- '1//0(- RM@QD,f^]bZm^] f^f[kZg^ _nlbhg- =HY%
AL[% <UR% 1LRR 0PUR% 1& 87,0/5-
BGN+ I- % SRHBGKHR+ O- M- '1//4(- OahliahkreZmbhg Zm Sak,18/ k^`neZm^l Sie1
[bg]bg` mh ME,dZiiZA0.i0/4 Zg] Sie1 Z\mboZmbhg Zg] ]^`kZ]Zmbhg [r
ebihiherlZ\\aZkb]^- ?WUJ% =HYR% /JHK% BJP% DB/% 0/1& 124/,1244-
BGTMF+ @- R- % EDQQ@Q@+ M- '1/00(- C^o^ehif^gmZe Zg] iZmaheh`b\Ze
Zg`bh`^g^lbl- /TTZ% AL[% 1LRR 2L[% 0PUR% 16& 452,473-
BHMDR+ C- A-+ ONKK@J+ D- R-+ ATBJ+ B- @-+ KNRB@KYN+ I-+ YHLLDQL@M+ F- @-+
LBDUDQ+ Q- O-+ ONADQ+ I- R-+ VHBJ+ S- L-+ JNMJKD+ A- @-+ RBGV@QSY+
A- R-+ A@QM@SG@M+ D- R-+ LBBQ@D+ J- Q-+ GTF+ A- @-+ RBGLHCS+ @- L- %
RSDQM+ C- L- '0887(- Dg]hma^ebZe \^eel bg iarlbheh`r Zg] bg ma^
iZmahiarlbheh`r h_ oZl\neZk ]blhk]^kl- 0RUUK 80& 2416,2450-
BNKKHMR+ S-+ QD@C+ L- @-+ MDHRG+ @- R-+ VGHSKDX+ L- Y-+ SG@MNR+ C- %
L@MH@SHR+ S- '0884(- SkZgl\kbimbhgZe k^`neZmbhg h_ ^g]hma^ebZe \^ee Z]a^lbhg
fhe^\ne^l9 ME,dZiiZ A Zg] \rmhdbg^,bg]n\b[e^ ^gaZg\^kl- 4/B30% 8- 8&
788,8/8-
BNTKS@R+ K-+ BG@VDMFR@JRNOG@J+ J- % QNRR@MS+ I- '1//4(- Dg]hma^ebZe
\^eel Zg] UDFE bg oZl\neZk ]^o^ehif^gm- =HYZWL 327& 826,834-
BQ@ASQDD+ F- Q- '1//0(- BZe\bnf+ \Ze\bg^nkbg+ Zg] ma^ \hgmkhe h_ mkZgl\kbimbhg- 8%
0PUR% 1OLS% 165& 1202,1205-
BQNRAX+ B- U-+ EKDLHMF+ O- @-+ @QFQ@UDR+ V- R-+ BNQ@C@+ L-+ Y@MDSS@+ K-+
CDI@M@+ D- % CQ@JD+ B- I- '1//4(- UD,\Z]a^kbg bl ghm k^jnbk^] _hk ma^
_hkfZmbhg h_ gZl\^gm [ehh] o^ll^el [nm Z\ml mh ik^o^gm ma^bk ]blZll^f[er-
0RUUK 0/4& 1660,1665-
'+1.'
BTGKL@MM+ R-+ U@M CDQ GDHCDM+ J-+ R@KHA@+ C-+ SQDLNKDC@+ I- K-+ JG@KHK+
L-+ Y@JJ@Q+ L-+ BG@TCGTQX+ G-+ KTNMF KD+ @-+ L@RNM+ I- B-+
TC@KNU@+ H-+ FRDKK+ V-+ INMDR+ G-+ G@RJ@QC+ C- N-+ JQ@LR+ Q- %
DU@MR+ O- B- '1/00(- Cblmnk[^] [ehh] _ehp bg]n\^l Q^e@ ^qik^llbhg obZ \,
Ing M,m^kfbgZe dbgZl^ 09 Z gho^e fh]^ h_ ME,dZiiZA k^`neZmbhg maZm
ikhfhm^l Zkm^kbZe bg_eZffZmbhg- 1PWJ% ALX% 0/7& 84/,848-
BTH+ S- F-+ G@QODQ+ R- I- % A@SDR+ C- N- '1//1(- UDFE'054([ , Z gho^e lieb\^
oZkbZgm h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk bgab[bml anfZg nf[beb\Ze o^bg
^g]hma^ebZe \^ee 'GTUDB( ikheb_^kZmbhg bg obmkh- 4/B30% 8% 05& @80,@80-
BTMMHMFG@L+ R- @-+ @QQ@SD+ L- O-+ AQNBJ+ S- @- % V@WG@L+ L- M- '0886(-
Hgm^kZ\mbhgl h_ EKS,0 Zg] JCQ pbma iahliahebiZl^ B `ZffZ9 b]^gmb_b\Zmbhg
h_ ma^ iahliahmrkhlbg^ [bg]bg` lbm^l- 0PUJOLS% 0PUVO^X% ALX% 1USSZT% 13/&
524,528-
C@FGDQ+ Y-+ QTCDQL@M+ M-+ SNQMGDHL+ J- % HCN+ X- '1//0(- @\nm^ k^`neZmbhg
h_ _Zmmr Z\b] hqb]Zmbhg Zg] Zfi,Z\mboZm^] ikhm^bg dbgZl^ bg anfZg nf[beb\Ze
o^bg ^g]hma^ebZe \^eel- 1PWJ% ALX% 77& 0165,0171-
CD ANBJ+ J-+ FDNQFH@CNT+ L-+ RBGNNQR+ R-+ JTBGMHN+ @-+ VNMF+ A- V-+
B@MSDKLN+ @- Q-+ PT@DFDADTQ+ @-+ FGDRPTHDQD+ A-+
B@TVDMADQFGR+ R-+ DDKDM+ F-+ OGMF+ K- J-+ ADSY+ H-+ SDLATXRDQ+
A-+ AQDONDKR+ J-+ VDKSH+ I-+ FDTCDMR+ H-+ RDFTQ@+ H-+ BQTXR+ A-+
AHE@QH+ E-+ CDBHLN+ H-+ AK@MBN+ Q-+ VXMR+ R-+ U@MFHMCDQS@DK+ I-+
QNBG@+ R-+ BNKKHMR+ Q- S-+ LTMBJ+ R-+ C@DKDL@MR+ C-+ HL@LTQ@+ G-+
CDUKHDFDQ+ Q-+ QHCDQ+ L-+ U@M UDKCGNUDM+ O- O-+ RBGTHS+ E-+
A@QSQNMR+ Q-+ GNEJDMR+ I-+ EQ@HRK+ O-+ SDK@MF+ R-+ CDADQ@QCHMHR+
Q- I-+ RBGNNMI@MR+ K-+ UHMBJHDQ+ R-+ BGDRMDX+ I-+ FDQG@QCS+ G-+
CDVDQBGHM+ L- % B@QLDKHDS+ O- '1/02(- Qhe^ h_ OEJEA2,]kbo^g
`er\herlbl bg o^ll^e likhnmbg`- 1LRR 043& 540,552-
CD R@DCDKDDQ+ B- I-+ BNODSSH+ S-+ ONQONQ@SN+ O- D-+ UDQQ@W+ I-+ EDQNM+
N- % RNMUD@TW+ O- '1/01(- KZ\mZm^ Z\mboZm^l GHE,0 bg hqb]Zmbo^ [nm ghm bg
VZk[nk`,ia^ghmri^ anfZg mnfhk \^eel- ?RUB >=3 6& ^35460-
CD UQHDR+ B-+ DRBNADCN+ I- @-+ TDMN+ G-+ GNTBJ+ J-+ EDQQ@Q@+ M- %
VHKKH@LR+ K- S- '0881(- Sa^ _fl,ebd^ mrkhlbg^ dbgZl^+ Z k^\^imhk _hk oZl\neZk
^g]hma^ebZe `khpma _Z\mhk- BJPLTJL 144& 878,880-
CDI@M@+ D- % NQRDMHFN+ E- '1/02(- Dg]hma^ebZe Z]a^k^gl cng\mbhgl Zm Z `eZg\^-
8% 1LRR BJP% 015& 1434,1438-
'+1/'
CDI@M@+ D-+ S@CCDH+ @- % Q@MCH+ @- L- '1//6(- Ehql Zg] Dml bg ma^ mkZgl\kbimbhgZe
k^`neZmbhg h_ ^g]hma^ebZe \^ee ]b__^k^gmbZmbhg Zg] Zg`bh`^g^lbl- 0PUJOPS%
0PUVO^X% /JYH 0664& 187,201-
CDKBNLADK+ Q-+ I@MRRDM+ K-+ U@RRX+ Q-+ F@LLNMR+ L-+ G@CC@C+ N-+
QHBG@QC+ A-+ KDSNTQMDTQ+ C-+ A@SDR+ C-+ GDMCQHBJR+ B-+
V@KSDMADQFDQ+ I-+ RS@QYDB+ @-+ RNTMMH+ M- D-+ MNDK+ @-+
CDQN@MMD+ B-+ K@LADQS+ B- % BNKHFD+ @- '1/02(- M^p ikhli^\ml bg ma^
khe^l h_ ma^ B,m^kfbgZe ]hfZbgl h_ UDFE,@ Zg] ma^bk \hhi^kZmbhg _hk eb`Zg]
[bg]bg`+ \^eeneZk lb`gZebg` Zg] o^ll^el _hkfZmbhg- /TNPUNLTLXPX 05& 242,260-
CDUQHDR+ B-+ DRBNADCN+ I- @-+ TDMN+ G-+ GNTBJ+ J-+ EDQQ@Q@+ M- %
VHKKH@LR+ K- S- '0881(- SGD ELR,KHJD SXQNRHMD JHM@RD+ @
QDBDOSNQ ENQ U@RBTK@Q DMCNSGDKH@K FQNVSG,E@BSNQ-
BJPLTJL 144& 878,880-
CHMF+ A- R-+ MNK@M+ C- I-+ ATSKDQ+ I- L-+ I@LDR+ C-+ A@A@Y@CDG+ @- N-+
QNRDMV@JR+ Y-+ LHSS@K+ U-+ JNA@X@RGH+ G-+ RGHCN+ J-+ KXCDM+ C-+
R@SN+ S- M-+ Q@AA@MX+ R- X- % Q@EHH+ R- '1/0/(- Hg]n\mbo^ Zg`bh\kbg^
lb`gZel _khf lbgnlhb]Ze ^g]hma^ebnf Zk^ k^jnbk^] _hk ebo^k k^`^g^kZmbhg-
=HYZWL 357& 20/,204-
CHR@KUN+ I-+ A@XMD+ L- K-+ BNMM+ F-+ JVNJ+ O- V-+ SQHUDCH+ O- F-+
RNCDQL@M+ C- C-+ O@KHRH+ S- L-+ RTKKHU@M+ J- @- % SGNL@R+ J- @-
'0884(- Onkb_b\Zmbhg Zg] \aZkZ\m^kbsZmbhg h_ Z gZmnkZeer h\\nkkbg` oZl\neZk
^g]hma^ebZe `khpma _Z\mhk-ieZ\^gmZ `khpma _Z\mhk a^m^kh]bf^k- 8% 0PUR% 1OLS%
16/& 6606,6612-
CNLHF@M+ B- J-+ V@QQDM+ B- L-+ @MS@MDRH@M+ U-+ G@OODK+ J-+ YHX@C+ R-+
KDD+ R-+ JQ@KK+ @-+ CT@M+ K-+ SNQQDR,BNKK@CN+ @- W-+ B@RSDKK@MH+
K- V-+ DK@RGNEE+ C-+ BGQHRSNEJ+ G- Q-+ U@M CDQ AKHDJ+ @- L-+
ONSDMSD+ L- % HQTDK@,@QHROD+ L- K- '1/04(- @nmh\kbg^ UDFE fZbgmZbgl
^g]hma^ebZe lnkoboZe makhn`a k^`neZmbhg h_ f^mZ[heblf Zg] ZnmhiaZ`r- 8% 1LRR
BJP% 017& 1125,1137-
CNLHMFTDY,QNCQHFTDY+ @-+ QTHY,GTQS@CN+ F-+ ADMHS@G+ I- O- % FNLDY+
@- L- '1/01(- Sa^ hma^k lb]^ h_ \Zk]bZ\ BZ'1*( lb`gZebg`9 mkZgl\kbimbhgZe
\hgmkhe- 4WUTY% ?O^XPUR% 2& 341-
CNMNU@M+ C-+ AQNVM+ M- I-+ AHRGNO+ D- S- % KDVHR+ B- D- '1//0(- BhfiZkblhg
h_ mak^^ bg obmkh anfZg &Zg`bh`^g^lbl& ZllZrl pbma \ZibeeZkb^l _hkf^] bg oboh-
/TNPUNLTLXPX 3& 002,010-
CTLHSQT+ B- C-+ BDBH+ I- C-+ SR@SR@MHR+ B-+ JNMSNXH@MMHR+ C-+
RS@L@S@JHR+ J-+ KHM+ I- G-+ O@SQHNSHR+ B-+ IDMJHMR+ M- @-+ BNODK@MC+
'+10'
M- F-+ JNKKH@R+ F- % SRHBGKHR+ O- M- '1///(- SME,ZeiaZ bg]n\mbhg [r KOR
bl k^`neZm^] ihlmmkZgl\kbimbhgZeer obZ Z Sie1.DQJ,]^i^g]^gm iZmapZr- 1LRR
0/2& 0/60,0/72-
CTLNMS+ C- I-+ ITRRHK@+ K-+ S@HO@KD+ I-+ KXLANTRR@JH+ @-+ LTRSNMDM+ S-+
O@ITRNK@+ J-+ AQDHSL@M+ L- % @KHS@KN+ J- '0887(- BZk]bhoZl\neZk
_Zbenk^ bg fhnl^ ^f[krhl ]^_b\b^gm bg UDFE k^\^imhk,2- BJPLTJL 171& 835,
838-
CUNQ@J+ G- E- '1//4(- @g`bh`^g^lbl9 ni]Zm^ 1//4- 8% COWUSI% 6HLSUXY% 2& 0724,
0731-
DDKDM+ F-+ BQTXR+ A-+ VDKSH+ I-+ CD ANBJ+ J- % B@QLDKHDS+ O- '1/02(-
Bhgmkhe h_ o^ll^e likhnmbg` [r `^g^mb\ Zg] f^mZ[heb\ ]^m^kfbgZgml- CWLTKX PT
LTKUJWPTURUN^ HTK SLYHIURPXS. C3< 13& 478,485-
DHBGL@MM+ @-+ BNQADK+ B-+ M@S@E+ U-+ U@HFNS+ O-+ AQD@MS+ B- %
KDCNT@QHM+ M- L- '0886(- Kb`Zg],]^i^g]^gm ]^o^ehif^gm h_ ma^
^g]hma^ebZe Zg] a^fhihb^mb\ ebg^Z`^l _khf ^f[krhgb\ f^lh]^kfZe \^eel
^qik^llbg` oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk 1- ?WUJ% =HYR% /JHK%
BJP% DB/% 83& 4030,4035-
DKL@RQH+ G-+ J@Q@@RK@M+ B-+ SDODQ+ X-+ FGDKEH+ D-+ VDMF+ L-+ HMBD+ S- @-+
JNY@JDVHBG+ G-+ AHRBGNEE+ I- % B@S@KSDOD+ R- '1//8(- EZmmr Z\b]
[bg]bg` ikhm^bg 3 bl Z mZk`^m h_ UDFE Zg] Z k^`neZmhk h_ \^ee ikheb_^kZmbhg bg
^g]hma^ebZe \^eel- 4/B30% 8% 12& 2754,2762-
DOOR+ G- K- U- '1//4(- VaZm mnfhkl g^^]9 Z [kb^_ ablmhkr h_ Zg`bh`^g^lbl- 8% 3]V%
<LK% 1/0& 0/13-
DQQHBN+ L-+ QHBBHNMH+ S-+ HXDQ+ R-+ OHR@MN+ B-+ @BG@QX@+ J- Q-+ ODQRHBN+ L-
F- % CD E@KBN+ R- '1//3(- H]^gmb_b\Zmbhg h_ ieZ\^gmZ `khpma _Z\mhk
]^m^kfbgZgml _hk [bg]bg` Zg] Z\mboZmbhg h_ Eem,0 k^\^imhk- 8% 0PUR% 1OLS% 168&
32818,32828-
DROHMNR@+ @- U-+ RGHMNG@Q@+ L-+ ONQBGH@+ K- L-+ BGTMF+ X- I-+ LBB@QSX+
R-+ R@IH+ L- % QHMFDK+ L- C- '1//8(- Q^`neZmhk h_ \Ze\bg^nkbg 0 fh]neZm^l
\Zg\^k \^ee fb`kZmbhg bg obmkh- 1RPT% 3]V% <LYHXYHXPX 15& 406,415-
DU@MR+ B- D-+ GTLOGQHDR+ I-+ V@KSG@L+ L-+ R@G@+ O-+ L@SSNBJ+ J-+ O@SDK+
@-+ @GL@C+ @-+ V@CNNCH+ @-+ LNC@Q@H+ A-+ ATQM@MC+ J- % RLHSG+ @-
'1/00(- Tik^`neZmbhg h_ arihqbZ,bg]n\b[e^ _Z\mhk 0 ZeiaZ bg eh\Ze o^bg pZee bl
Zllh\bZm^] pbma ^gaZg\^] o^ghnl makhf[nl k^lhenmbhg- COWUSI% ALX% 017&
235,240-
DU@MR+ H- L-+ X@L@IH+ L-+ AQHSSNM+ F-+ ODKKDS,L@MX+ B-+ KNBJHD+ B-+
Y@BG@QX+ H- B- % EQ@MJDK+ O- '1/00(- M^nkhibebg,0 lb`gZebg` makhn`a
'+11'
i02/BZl mrkhlbg^ iahliahkreZmbhg bl ^ll^gmbZe _hk `khpma _Z\mhk,]^i^g]^gm
fb`kZmbhg h_ `ebhfZ Zg] ^g]hma^ebZe \^eel- <UR% 1LRR% 0PUR% 20& 0063,0074-
DV@M+ K- B-+ INOKHMF+ G- L-+ IH@+ G-+ LHSS@Q+ R-+ A@FGDQY@CDG+ @-+
GNVDKK+ F- I-+ V@KJDQ+ I- G-+ Y@BG@QX+ H- B- % ONMM@LA@K@L+ R-
'1//5(- Hgmkbglb\ mrkhlbg^ dbgZl^ Z\mbobmr bl k^jnbk^] _hk oZl\neZk ^g]hma^ebZe
`khpma _Z\mhk k^\^imhk 1 n[bjnbmbgZmbhg+ lhkmbg` Zg] ]^`kZ]Zmbhg bg ^g]hma^ebZe
\^eel- CWHMMPJ 6& 016/,0171-
E@MSHM+ @-+ GDQYNF+ A-+ L@GLNTC+ L-+ X@L@IH+ L-+ OKDHM+ @-+ CDMSH+ K-+
QTGQADQF+ B- % Y@BG@QX+ H- '1/03(- M^nkhibebg 0 'MQO0( arihfhkiablf
\hf[bg^] pbma ]^_^\mbo^ UDFE,@ [bg]bg` k^o^Zel gho^e khe^l _hk MQO0 bg
]^o^ehif^gmZe Zg] iZmaheh`b\Ze Zg`bh`^g^lbl- 2L[LRUVSLTY 030& 445,451-
E@MSHM+ @-+ K@LOQNONTKNT+ @-+ FDRSQH+ F-+ Q@HLNMCH+ B-+ RDM@SNQD+ U-+
Y@BG@QX+ H- % QTGQADQF+ B- '1/04(- MQO0 Q^`neZm^l BCB31 @\mboZmbhg
mh Okhfhm^ Ebehih]bZ EhkfZmbhg bg Dg]hma^ebZe Sbi B^eel- 1LRR ALVUWYX 00&
0466,048/-
E@MSHM+ @-+ UHDHQ@+ I- L-+ OKDHM+ @-+ CDMSH+ K-+ EQTSSHFDQ+ L-+ ONKK@QC+ I-
V- % QTGQADQF+ B- '1/02(- MQO0 Z\ml \^ee Znmhghfhnler bg ^g]hma^ebnf
mh ikhfhm^ mbi \^ee _ng\mbhg ]nkbg` likhnmbg` Zg`bh`^g^lbl- 0RUUK 010& 1241,
1251-
ED@QMKDX+ F- V-+ RLHSG+ F- @-+ NCDKK+ @- E-+ K@SG@L+ @- L-+ VGD@SBQNES+
R- A-+ G@QQHRNM+ L- @-+ SNLKHMRNM+ C- B- % ONMM@LA@K@L+ R-
'1/03(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk @,lmbfneZm^] lb`gZebg` _khf
^g]hlhf^l bg ikbfZkr ^g]hma^ebZe \^eel- <LYOUKX 3T_^SUR% 424& 154,181-
EDQQ@Q@+ M- '1//8(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk- /WYLWPUXJRLW% COWUSI%
EHJ% 0PUR% 18& 678,680-
EDQQ@Q@+ M-+ B@QUDQ,LNNQD+ J-+ BGDM+ G-+ CNVC+ L-+ KT+ K-+ N&RGD@+ J-
R-+ ONVDKK,AQ@WSNM+ K-+ GHKK@M+ J- I- % LNNQD+ L- V- '0885(-
G^m^khsr`hnl ^f[krhgb\ e^maZebmr bg]n\^] [r mZk`^m^] bgZ\mboZmbhg h_ ma^
UDFE `^g^- =HYZWL 27/& 328,331-
EDQQ@Q@+ M-+ B@QUDQLNNQD+ J-+ BGDM+ G-+ CNVC+ L-+ KT+ K-+ NRGD@+ J- R-+
ONVDKKAQ@WSNM+ K-+ GHKK@M+ J- I- % LNNQD+ L- V- '0885(-
G^m^khsr`hnl ^f[krhgb\ e^maZebmr bg]n\^] [r mZk`^m^] bgZ\mboZmbhg h_ ma^
UDFE `^g^- =HYZWL 27/& 328,331-
EDQQ@Q@+ M- % GDMYDK+ V- I- '0878(- ObmnbmZkr _heeb\neZk \^eel l^\k^m^ Z gho^e
a^iZkbg,[bg]bg` `khpma _Z\mhk li^\b_b\ _hk oZl\neZk ^g]hma^ebZe \^eel-
0PUJOLS% 0PUVO^X% ALX% 1USSZT% 050& 740,747-
'+12'
EDQQ@Q@+ M- % JDQADK+ Q- R- '1//4(- @g`bh`^g^lbl Zl Z ma^kZi^nmb\ mZk`^m-
=HYZWL 327& 856,863-
EHMCKDX+ B- L-+ LHSBGDKK+ Q- F-+ CTRBG@+ A- C-+ @MMDW+ A- G- % JNMSNR+ B-
C- '1//7(- OeZlfZ e^o^el h_ lhen[e^ Sb^1 Zg] oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk ]blmbg`nbla \kbmb\Ze ebf[ bl\a^fbZ _khf bgm^kfbmm^gm \eZn]b\Zmbhg bg
iZmb^gml pbma i^kbia^kZe Zkm^kbZe ]bl^Zl^- 8% /S% 1URR% 1HWKPUR% 41& 276,282-
ENKJL@M+ I- '0860(- Snfhk Zg`bh`^g^lbl9 ma^kZi^nmb\ bfieb\Zmbhgl- =% 3TNR% 8%
<LK% 174& 0071,0075-
ENMF+ F- G-+ QNRR@MS+ I-+ FDQSRDMRSDHM+ L- % AQDHSL@M+ L- K- '0884(-
QNKD NE SGD EKS,0 QDBDOSNQ SXQNRHMD JHM@RD HM QDFTK@SHMF
SGD @RRDLAKX NE U@RBTK@Q DMCNSGDKHTL- =HYZWL 265& 55,6/-
ETBGR+ R- X-+ S@OOHM+ H- % QNM@H+ Y- '1///(- RmZ[bebmr h_ ma^ @SE1 mkZgl\kbimbhg
_Z\mhk bl k^`neZm^] [r iahliahkreZmbhg Zg] ]^iahliahkreZmbhg- 8% 0PUR% 1OLS%
164& 0145/,01453-
ETQTX@L@+ S-+ JHS@X@L@+ J-+ RGHLNC@+ X-+ NF@V@+ L-+ RNMD+ J-+ XNRGHC@,
@Q@JH+ J-+ GHR@SRTMD+ G-+ MHRGHJ@V@+ R-+ M@J@X@L@+ J-+
M@J@X@L@+ J-+ HJDC@+ J-+ LNSNX@L@+ M- % LNQH+ M- '1//3(- @[ghkfZe
Zg`bh`^g^lbl bg Ehqh0 'Edak(,]^_b\b^gm fb\^- 8% 0PUR% 1OLS% 168& 23630,
23638-
F@FMNM+ L- K-+ AHDKDMADQF+ C- Q-+ FDBGSL@M+ Y-+ LH@N+ G- P-+
S@J@RGHL@+ R-+ RNJDQ+ R- % JK@FRAQTM+ L- '1///(- H]^gmb_b\Zmbhg h_ Z
gZmnkZe lhen[e^ g^nkhibebg,0 maZm [bg]l oZl\neZk ^g]hma^ebZe `khpma _Z\mhk9 Hg
oboh ^qik^llbhg Zg] Zgmbmnfhk Z\mbobmr- ?WUJ% =HYR% /JHK% BJP% DB/% 86& 1462,
1467-
F@KAH@SH+ E-+ UNKNMSD+ C-+ KHT+ I-+ B@ONYY@+ E-+ EQ@MJ+ O- F-+ YGT+ K-+
ODRSDKK+ Q- F- % KHR@MSH+ L- O- '1//0(- BZo^hebg,0 ^qik^llbhg g^`Zmbo^er
k^`neZm^l \^ee \r\e^ ikh`k^llbhg [r bg]n\bg` F'/(.F'0( Zkk^lm obZ Z
i42.i10'V@E0.Bbi0(,]^i^g]^gm f^\aZgblf- <UR% 0PUR% 1LRR 01& 1118,1133-
F@KK@MC+ E-+ J@Q@LXRGDU@+ @-+ ODATRPTD+ L- I-+ ANQF+ I- O-+ QNSS@ODK+
Q-+ CTAQDTHK+ O-+ QNRMDS+ N- % AHQMA@TL+ C- '0882(- Sa^ EKS3 `^g^
^g\h]^l Z mkZglf^f[kZg^ mrkhlbg^ dbgZl^ k^eZm^] mh ma^ oZl\neZk
^g]hma^ebZe `khpma _Z\mhk k^\^imhk- >TJUNLTL 7& 0122,013/-
F@LODK+ @-+ LNRR+ K-+ INMDR+ L- B-+ AQTMSNM+ U-+ MNQL@M+ I- B- %
LDKKNQ+ G- '1//5(- UDFE k^`neZm^l ma^ fh[bebsZmbhg h_ UDFEQ1.JCQ _khf
Zg bgmkZ\^eeneZk ^g]hma^ebZe lmhkZ`^ \hfiZkmf^gm- 0RUUK 0/7& 1513,1520-
'+13'
F@MSJD+ S-+ RQHRJ@MSG@Q@I@G+ R- % KDX+ R- B- '1/00(- Q^`neZmbhg Zg]
_ng\mbhg h_ SOK,1+ Zg HdZiiZA dbgZl^,k^`neZm^] L@O dbgZl^ dbgZl^ dbgZl^-
1LRR ALX% 10& 020,034-
FDKE@MC+ L- U-+ G@F@M+ M-+ S@S@+ @-+ NG+ V- I-+ K@BNRSD+ A-+ J@MF+ J- S-+
JNOXBHMRJ@+ I-+ AHRBGNEE+ I-+ V@MF+ I- G- % FT+ B- '1/03(- M^nkhibebg,
0 _ng\mbhgl Zl Z UDFEQ1 \h,k^\^imhk mh `nb]^ ]^o^ehif^gmZe Zg`bh`^g^lbl
bg]^i^g]^gm h_ eb`Zg] [bg]bg`- L;PML 2& ^/261/-
FDQADQ+ G- O-+ LBLTQSQDX+ @-+ JNV@KRJH+ I-+ X@M+ L- G-+ JDXS+ A- @-+
CHWHS+ U- % EDQQ@Q@+ M- '0887(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk
k^`neZm^l ^g]hma^ebZe \^ee lnkoboZe makhn`a ma^ iahliaZmb]rebghlbmhe 2 &,dbgZl^
@dm lb`gZe mkZgl]n\mbhg iZmapZr , Q^jnbk^f^gm _hk Eed,0.JCQ Z\mboZmbhg- 8%
0PUR% 1OLS% 162& 2/225,2/232-
FDQHSR+ M-+ JNRSDMJN+ R-+ RGHQX@DU+ @-+ ING@MMDRRDM+ L- % LNDMR+ T-
'1//7(- Q^eZmbhgl [^mp^^g ma^ fbmh`^g,Z\mboZm^] ikhm^bg dbgZl^ Zg] ma^
\@LO,]^i^g]^gm ikhm^bg dbgZl^ iZmapZrl9 \hfkZ]^labi Zg] ahlmbebmr- 1LRR
BPNTHR 1/& 0481,05/6-
FH@LOHDSQN+ B-+ S@CCDH+ @-+ BNQ@C@+ L-+ R@QQ@,EDQQ@QHR+ F- L-+
@KB@K@X+ L-+ B@U@KK@QN+ T-+ NQRDMHFN+ E-+ K@LOTFM@MH+ L- F- %
CDI@M@+ D- '1/01(- No^keZiibg` Zg] ]bo^k`^gm lb`gZebg` iZmapZrl h_ M,
\Z]a^kbg Zg] UD,\Z]a^kbg bg ^g]hma^ebZe \^eel- 0RUUK 008& 1048,106/-
FH@MMNSS@+ L-+ SQ@MH+ L- % CDI@M@+ D- '1/02(- UD,\Z]a^kbg Zg] ^g]hma^ebZe
Z]a^k^gl cng\mbhgl9 Z\mbo^ `nZk]bZgl h_ oZl\neZk bgm^`kbmr- 2L[% 1LRR 15& 330,
343-
FHKKD+ G-+ JNV@KRJH+ I-+ XT+ K-+ BGDM+ G-+ OHR@A@QQN+ L- S-+ C@UHR,RLXSG+
S- % EDQQ@Q@+ M- '1///(- @ k^ik^llhk l^jn^g\^ bg ma^ cnqmZf^f[kZg^
]hfZbg h_ Eem,0 'UDFEQ,0( \hglmbmnmbo^er bgab[bml oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk,]^i^g]^gm iahliaZmb]rebghlbmhe 2&,dbgZl^ Z\mboZmbhg Zg] ^g]hma^ebZe
\^ee fb`kZmbhg- 3<0>% 8% 08& 3/53,3/62-
FJHQSYHL@M@JH+ J-+ FJNTRJNT+ J- J-+ NKDJRHDVHBY+ T-+ MHJNK@HCHR+ F-+
UXQK@+ C-+ KHNMSNR+ L-+ ODKDJ@MNT+ U-+ J@MDKKHR+ C- B-+
DU@MFDKNT+ J-+ RS@SGNONTKNR+ D- M-+ EHDKC+ I- J-+ SRHBGKHR+ O- M-+
FNQFNTKHR+ U-+ KHKNFKNT+ S- % DKHNONTKNR+ @- F- '1/02(- SOK1
dbgZl^ bl Z lniik^llhk h_ eng` \Zk\bgh`^g^lbl- ?WUJ% =HYR% /JHK% BJP% DB/%
00/& D036/,0368-
FK@TRDQ+ C- @- % RBGKDFDK+ V- '1//6(- R^jn^gmbZe Z\mbhgl h_ DQJ0.1 hg ma^
@O,0 mkZgl\kbimbhg _Z\mhk Zeehp m^fihkZe bgm^`kZmbhg h_ f^mZ[heb\ lb`gZel bg
iZg\k^Zmb\ [^mZ \^eel- 4/B30% 8% 10& 213/,2138-
'+2*'
FNCC@QC+ K- L- % HQTDK@,@QHROD+ L- K- '1/02(- B^eeneZk Zg] fhe^\neZk
k^`neZmbhg h_ oZl\neZk i^kf^Z[bebmr- COWUSI% 6HLSUXY% 0/8& 3/6,304-
FNDK+ G- K- % LDQBTQHN+ @- L- '1/02(- UDFE mZk`^ml ma^ mnfhnk \^ee- =HY% AL[%
1HTJLW 02& 760,771-
FNQX,E@TQD+ R-+ OQ@MCHMH+ L- G-+ ONHMST+ G-+ QNTKKNS+ U-+ OHFMNS,
O@HMSQ@MC+ H-+ UDQMDS+ L- % GTADQ+ O- '0888(- Qhe^ h_ oZl\neZk
^g]hma^ebZe,\Z]a^kbg bg oZl\neZk fhkiah`^g^lbl- 2L[LRUVSLTY 015& 1/82,
10/1-
FNTQK@NTDM+ L-+ VDKSH+ I- B-+ U@RTCDU+ M- R- % QDXMNKCR+ @- Q- '1/02(-
Dll^gmbZe khe^ _hk ^g]h\rmhlbl bg ma^ `khpma _Z\mhk,lmbfneZm^] Z\mboZmbhg h_
DQJ0.1 bg ^g]hma^ebZe \^eel- 8% 0PUR% 1OLS% 177& 6356,637/-
FNX@K+ @-+ ONKTYYH+ B-+ VHKKHR+ B- C-+ RLXSGHDR+ I-+ RGDKK@QC+ @-+ MDHKK+ S-
% HNYYN+ Q- U- '1/01(- Dg]hk^i^eebg Z__^\ml Zg`bh`^g^lbl [r ZgmZ`hgbsbg`
]bo^kl^ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk 1 'UDFEQ1(,^ohd^]
lb`gZebg` iZmapZrl9 mkZgl\kbimbhgZe k^ik^llbhg h_ arihqbZ,bg]n\b[e^ _Z\mhk
0ZeiaZ Zg] UDFE@ Zg] \hg\nkk^gm bgab[bmbhg h_ gn\e^Zk _Z\mhk h_ Z\mboZm^] S
\^ee 0 'ME@S0( Z\mboZmbhg- 8% 0PUR% 1OLS% 176& 32432,32445-
FQ@LL@R+ O-+ L@QSHMDY+ I-+ R@MBGDY+ @-+ XHM+ W-+ QHKDX+ I-+ F@X+ C-+
CDRNAQX+ J-+ SQHO@SGX+ C-+ KTN+ I-+ DUNK@+ L- % XNTMF+ @- '1/03(- @
g^p iZkZ]b`f _hk ma^ mk^Zmf^gm h_ @esa^bf^k&l ]bl^Zl^9 mZk`^mbg` oZl\neZk
Z\mboZmbhg- 8% /R_OLPSLWX 2PX% 3/& 508,52/-
FQHEEHNDM+ @- V- % LNKDL@+ F- '1///(- @g`bh`^g^lbl9 ihm^gmbZel _hk
iaZkfZ\heh`b\ bgm^ko^gmbhg bg ma^ mk^Zmf^gm h_ \Zg\^k+ \Zk]bhoZl\neZk
]bl^Zl^l+ Zg] \akhgb\ bg_eZffZmbhg- ?OHWSHJUR% AL[% 41& 126,157-
FQTMDV@KC+ E- R-+ OQNS@+ @- D-+ FHDRD+ @- % A@KKLDQ,GNEDQ+ J- '1/0/(-
Rmkn\mnk^,_ng\mbhg ZgZerlbl h_ UDFE k^\^imhk Z\mboZmbhg Zg] ma^ khe^ h_
\hk^\^imhkl bg Zg`bh`^gb\ lb`gZebg`- 0PUJOPS% 0PUVO^X% /JYH 07/3& 456,47/-
FT+ B-+ QNCQHFTDY+ D- Q-+ QDHLDQS+ C- U-+ RGT+ S-+ EQHSYRBG+ A-+
QHBG@QCR+ K- I-+ JNKNCJHM+ @- K- % FHMSX+ C- C- '1//2(- M^nkhibebg,0
\hgo^rl l^fZiahkbg Zg] UDFE lb`gZebg` ]nkbg` g^nkZe Zg] \Zk]bhoZl\neZk
]^o^ehif^gm- 2L[% 1LRR 4& 34,46-
FTSSQHCFD+ C- B-+ @KA@MDRD+ B-+ QDTSGDQ+ I- X-+ ODRSDKK+ Q- F- %
A@KCVHM+ @- R-+ IQ- '0888(- ME,dZiiZA \hgmkhel \^ee `khpma Zg]
]b__^k^gmbZmbhg makhn`a mkZgl\kbimbhgZe k^`neZmbhg h_ \r\ebg C0- <UR% 1LRR% 0PUR%
08& 4674,4688-
G@FADQF+ B- D-+ E@KJDU@KK+ @-+ V@MF+ W-+ K@QRRNM+ D-+ GTTRJN+ I-+
MHKRRNM+ H-+ U@M LDDSDQDM+ K- @-+ R@LDM+ D-+ KT+ K-+
'+2+'
U@MVHKCDLDDQRBG+ L-+ JK@Q+ I-+ FDMNUD+ F-+ OHDSQ@R+ J-+ RSNMD,
DK@MCDQ+ R-+ BK@DRRNM,VDKRG+ K-+ XK@,GDQSST@K@+ R-+ KHMC@GK+
O- % DQHJRRNM+ T- '1/0/(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk A \hgmkhel
^g]hma^ebZe _Zmmr Z\b] nimZd^- =HYZWL 353& 806,810-
G@HFG+ I- I- '1//7(- Qhe^ h_ UDFE bg hk`Zgh`^g^lbl- >WNHTUNLTLXPX 3& 136,145-
G@KK+ I- O-+ JTQCH+ X-+ GRT+ R-+ BTNYYN+ I-+ KHT+ I-+ SDKKHDY+ I- A-+ RDHCK+ J-
I-+ VHMJKDQ+ @-+ GT+ X-+ FQDDM+ M-+ @RJDV+ F- Q-+ S@L+ R-+ BK@QJ+ I-
C- % KHM+ K- K- '1//6(- OaZkfZ\heh`b\ bgab[bmbhg h_ mie1 [eh\dl bg_eZffZmhkr
k^lihgl^l bg ikbfZkr anfZg fhgh\rm^l+ lrghobh\rm^l+ Zg] [ehh]- 8% 0PUR%
1OLS% 171& 22184,222/3-
G@M@G@M+ C- % VDHMADQF+ Q- @- '1/00(- GZeefZkdl h_ \Zg\^k9 ma^ g^qm
`^g^kZmbhg- 1LRR 033& 535,563-
G@QODQ+ R- I- % A@SDR+ C- N- '1//7(- UDFE,@ lieb\bg`9 ma^ d^r mh Zgmb,Zg`bh`^gb\
ma^kZi^nmb\l? =HY% AL[% 1HTJLW 7& 77/,776-
G@QQHR+ R-+ BQ@YD+ L-+ MDVSNM+ I-+ EHRGDQ+ L-+ RGHL@+ C- S-+ SNYDQ+ F- L-
% J@MSGNT+ B- '1/01(- Ch @gmb,@g`bh`^gb\ UDFE 'UDFEqqq[( Hlh_hkfl
Dqblm? @ BZnmbhgZkr SZe^- ?RUB >=3 6-
G@QQHRNM+ L- Q-+ ATRRL@MM+ I-+ GT@MF+ X-+ YG@N+ K-+ NRNQHN+ @-+ ATQMR+
B- F-+ ATQMR+ B- D-+ RTBNU+ G- L-+ RHDJL@MM+ @- E- % KHDM+ B- K-
'1/04(- Ba^fhdbg^,`nb]^] Zg`bh`^g^lbl ]bk^\ml \hkhgZkr oZl\neZmnk^
_hkfZmbhg bg s^[kZ_bla- 2L[% 1LRR 22& 331,343-
GD+ X-+ RLHSG+ R- J-+ C@X+ J- @-+ BK@QJ+ C- D-+ KHBDMBD+ C- Q- % BG@QMNBJ,
INMDR+ C- R- '0888(- @em^kgZmbo^ lieb\bg` h_ oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk 'UDFE(,Q0 'EKS,0( ik^,fQM@ bl bfihkmZgm _hk ma^ k^`neZmbhg h_ UDFE
Z\mbobmr- <UR% 3TKUJWPTUR% 02& 426,434-
GD+ Y- % SDRRHDQ,K@UHFMD+ L- '0886(- M^nkhibebg bl Z k^\^imhk _hk ma^ ZqhgZe
\a^fhk^i^ee^gm R^fZiahkbg HHH- 1LRR 8/& 628,640-
GDQADQS+ R- O- % RS@HMHDQ+ C- X- '1/00(- Lhe^\neZk \hgmkhe h_ ^g]hma^ebZe \^ee
[^aZobhnk ]nkbg` [ehh] o^ll^e fhkiah`^g^lbl- =HY% AL[% <UR% 1LRR 0PUR% 01&
440,453-
GDQUD+ L- @-+ ATSD@T,KNY@MN+ G-+ LNTQ@G+ R-+ B@KUN+ E- % ODQQNS,
@OOK@M@S+ L- '1//4(- UDFE078 lmbfneZm^l ^g]hma^ebZe \^eel ikheb_^kZmbhg
Zg] fb`kZmbhg bg obmkh Zg] ni,k^`neZm^l ma^ ^qik^llbhg h_ Eed,0.JCQ fQM@-
3]V% 1LRR ALX% 2/8& 13,20-
GDQYNF+ A-+ ODKKDS,L@MX+ B-+ AQHSSNM+ F-+ G@QSYNTK@JHR+ A- %
Y@BG@QX+ H- B- '1/00(- UDFE [bg]bg` mh MQO0 bl ^ll^gmbZe _hk UDFE
lmbfneZmbhg h_ ^g]hma^ebZe \^ee fb`kZmbhg+ \hfie^q _hkfZmbhg [^mp^^g MQO0
'+2,'
Zg] UDFEQ1+ Zg] lb`gZebg` obZ E@J Srk3/6 iahliahkreZmbhg- <UR% 0PUR% 1LRR
11& 1655,1665-
GNF@M+ O- F-+ BGDM+ K-+ M@QCNMD+ I- % Q@N+ @- '1//2(- SkZgl\kbimbhgZe
k^`neZmbhg [r \Ze\bnf+ \Ze\bg^nkbg+ Zg] ME@S- 5LTLX 2L[% 06& 11/4,1121-
GNKLDR+ J-+ BG@OL@M+ D-+ RDD+ U- % BQNRR+ L- I- '1/0/(- UDFE lmbfneZm^l
QB@M0-3 ^qik^llbhg bg ^g]hma^ebZe \^eel obZ Z iZmapZr k^jnbkbg`
BZ1*.\Ze\bg^nkbg Zg] ikhm^bg dbgZl^ B,]^emZ- ?RUB >=3 4& ^00324-
GNKLDR+ J-+ QNADQSR+ N- K-+ SGNL@R+ @- L- % BQNRR+ L- I- '1//6(- UZl\neZk
^g]hma^ebZe `khpma _Z\mhk k^\^imhk,19 lmkn\mnk^+ _ng\mbhg+ bgmkZ\^eeneZk
lb`gZeebg` Zg] ma^kZi^nmb\ bgab[bmbhg- 1LRR% BPNTHR% 08& 1//2,1/01-
GNKLPUHRS+ J-+ BQNRR+ L-+ QHKDX+ C- % VDKRG+ L- '1//2(- Sa^ Ra[ Z]Zimhk
ikhm^bg \Znl^l Rk\,]^i^g]^gm \^ee lik^Z]bg` Zg] Z\mboZmbhg h_ _h\Ze
Z]a^lbhg dbgZl^ bg fnkbg^ [kZbg ^g]hma^ebZe \^eel- 1LRR% BPNTHR% 04& 060,068-
GNKLPUHRS+ J-+ BQNRR+ L- I-+ QNKMX+ B-+ G@FDQJUHRS+ Q-+ Q@GHLH+ M-+
L@SRTLNSN+ S-+ BK@DRRNM,VDKRG+ K- % VDKRG+ L- '1//3(- Sa^
Z]Zimhk ikhm^bg la[ [bg]l mh mrkhlbg^ 0064 bg oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk 'UDFE( k^\^imhk,1 Zg] k^`neZm^l UDFE,]^i^g]^gm \^eeneZk fb`kZmbhg-
8% 0PUR% 1OLS% 168& 11156,11164-
GNQCHIJ+ O- K- '1//5(- Dg]hma^ebZe lb`gZeebg` ^o^gml ]nkbg` e^ndh\rm^
mkZglfb`kZmbhg- 430B 8 162& 33/7,3304-
GNQNVHSY+ @- % RDDQ@OT+ G- Q- '1/01(- Q^`neZmbhg h_ UDFE lb`gZebg` [r
f^f[kZg^ mkZ__b\- 1LRR BPNTHR% 13& 070/,071/-
GTCRNM+ M-+ ONVMDQ+ L- A-+ R@QJDQ+ L- G-+ ATQFNXMD+ S-+ B@LOADKK+ L-+
NBJQHL+ Y- J-+ L@QSHMDKKH+ Q-+ ETSSDQ+ B- D-+ FQ@MS+ L- A-+ EQ@RDQ+
O- @-+ RGHL@+ C- S-+ FQDDMVNNC+ I- % STQNVRJH+ O- '1/03(- Cb__^k^gmbZe
Zib\h[ZlZe UDFE lb`gZebg` Zm oZl\neZk [ehh],g^nkZe [Zkkb^kl- 2L[% 1LRR 2/&
430,441-
HHYTJ@+ L-+ @AD+ L-+ RGHHA@+ J-+ R@R@JH+ H- % R@SN+ X- '1//3(- Chpg lrg]khf^
\Zg]b]Zm^ k^`bhg 0+Z ]hpglmk^Zf mZk`^m h_ UDFE+ iZkmb\biZm^l bg ^g]hma^ebZe
\^ee fb`kZmbhg Zg] Zg`bh`^g^lbl- 8% EHXJ% ALX% 30& 223,233-
HQQSGTL+ @-+ J@QJJ@HMDM+ L- I-+ CDUQHDMCS+ J-+ @KHS@KN+ J- % UHJJTK@+ L-
'1///(- Bhg`^gbmZe a^k^]bmZkr erfia^]^fZ \Znl^] [r Z fnmZmbhg maZm
bgZ\mboZm^l UDFEQ2 mrkhlbg^ dbgZl^- /S% 8% 6ZS% 5LTLY% 56& 184,2/0-
HRMDQ+ I- L- '0887(- @km^kbZe `^g^ mkZgl_^k h_ gZd^] CM@ _hk ma^kZi^nmb\
Zg`bh`^g^lbl9 ^Zker \ebgb\Ze k^lneml- /K[% 2WZN 2LRP[% AL[% 2/& 074,086-
HSN+ M-+ VDQMRSDCS+ B-+ DMFRSQNL+ T- % BK@DRRNM,VDKRG+ K- '0887(-
H]^gmb_b\Zmbhg h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk,0 mrkhlbg^
'+2-'
iahliahkreZmbhg lbm^l Zg] [bg]bg` h_ RG1 ]hfZbg,\hgmZbgbg` fhe^\ne^l- 8%
0PUR% 1OLS% 162& 1230/,12307-
HU@M+ L-+ JNMCN+ J-+ X@MF+ G- E-+ JHL+ V-+ U@KH@MCN+ I-+ NGG+ L-+ R@KHB+ @-+
@R@Q@+ I- L-+ K@MD+ V- R- % J@DKHM+ V- F- '1//0(- GHE ZeiaZ mZk`^m^] _hk
UGK,f^]bZm^] ]^lmkn\mbhg [r ikhebg^ ar]khqreZmbhg9 Hfieb\Zmbhgl _hk N,1
l^glbg`- BJPLTJL 181& 353,357-
HUHMR+ R-+ BG@OODKK+ I-+ UDQM@X+ A-+ RTMSG@Q@KHMFG@L+ I-+ L@QSHMD@T+
@-+ LNGTM+ S- I- % RB@LAKDQ+ O- I- '1/04(- Sa^ BWBK01.BWBQ3 @qbl
OeZrl Z Bkbmb\Ze Qhe^ bg BhkhgZkr @km^kr C^o^ehif^gm- 2L[% 1LRR 22& 344,
357-
I@HM+ Q- J-+ JNDMHF+ F- B-+ CDKKH@M+ L-+ ETJTLTQ@+ C-+ LTMM+ K- K- %
LDKCDQ+ Q- I- '0885(- K^ndh\rm^,^g]hma^ebZe Z]a^lbhg Zg] Zg`bh`^g^lbl bg
mnfhkl- 1HTJLW <LYHXYHXPX AL[% 04& 084,1/3-
I@MF+ B- % @Q@MX+ Y- '1/02(- L^mZ[heblf9 Rp^^m ^gmb\^f^gml mh fho^- =HYZWL
4//& 3/8,300-
I@QUHR+ @-+ @KKDQRSNM+ B- J-+ IH@+ G- X-+ GDQYNF+ A-+ F@QY@,F@QBH@+ @-+
VHMEHDKC+ M-+ DKK@QC+ J-+ @PHK+ Q-+ KXMBG+ Q-+ BG@OL@M+ B-+
G@QSYNTK@JHR+ A-+ M@KKX+ I-+ RSDV@QS+ L-+ BGDMF+ K- K-+ LDMNM+
L-+ SHBJMDQ+ L-+ CINQCIDUHB+ R-+ CQHRBNKK+ O- B-+ Y@BG@QX+ H- %
RDKVNNC+ C- K- '1/0/(- RfZee Lhe^\ne^ Hgab[bmhkl h_ ma^ M^nkhibebg,0
UZl\neZk Dg]hma^ebZe Fkhpma EZ\mhk @ 'UDFE,@( Hgm^kZ\mbhg- 8% <LK% 1OLS%
42& 1104,1115-
IDEEDQHDR+ V- @-+ OQHBD+ J- @-+ AHQNM+ J- D-+ EDMMHMFDQ+ E-+ OEDHEDQ+ B- F-
% CHBJRSDHM+ C- K- '1/02(- @]cnlmbg` ma^ \hfiZll9 g^p bglb`aml bgmh ma^
khe^ h_ Zg`bh`^g^lbl bg @esa^bf^k&l ]bl^Zl^- /R_OLPSLWX ALX% COLW% 4& 53-
IH@+ G-+ IDYDPTDK+ R-+ KNGQ+ L-+ RG@HJG+ R-+ C@UHR+ C-+ RNJDQ+ R-+
RDKVNNC+ C- % Y@BG@QX+ H- '1//0(- O^imb]^l ^g\h]^] [r ^qhg 5 h_
UDFE bgab[bm ^g]hma^ebZe \^ee [bheh`b\Ze k^lihgl^l Zg] Zg`bh`^g^lbl bg]n\^]
[r UDFE- 0PUJOLS% 0PUVO^X% ALX% 1USSZT% 172& 053,062-
IH@MF+ A- G- % KHT+ K- Y- '1//8(- OH2J.OSDM lb`gZebg` bg Zg`bh`^g^lbl Zg]
mnfhkb`^g^lbl- /K[% 1HTJLW ALX% 0/1& 08,54-
IHM+ E-+ G@FDL@MM+ M-+ AQNBJLDHDQ+ T-+ RBG@EDQ+ R- S-+ YDBG@QH@G+ @- %
GDQL@MM+ C- L- '1/02(- KCK Zmm^gnZm^l UDFE,bg]n\^] Zg`bh`^g^lbl obZ
f^\aZgblfl bgoheobg` UDFEQ1 bgm^kgZebsZmbhg Zg] ]^`kZ]Zmbhg _heehpbg`
^g]hlhf^,mkZgl,Fhe`b g^mphkd mkZ__b\dbg`- /TNPUNLTLXPX 05& 514,526-
'+2.'
INGMRNM+ Q- E- % ODQJHMR+ M- C- '1/01(- Mn\e^Zk _Z\mhk,dZiiZA+ i42+ Zg]
fbmh\ahg]kbZ9 k^`neZmbhg h_ \^eeneZk f^mZ[heblf Zg] ma^ VZk[nk` ^__^\m-
CWLTKX 0PUJOLS% BJP% 26& 206,213-
INOKHMF+ G- L-+ GNVDKK+ F- I-+ F@LODQ+ M- % ONMM@LA@K@L+ R- '1/00(- Sa^
UDFEQ1 k^\^imhk mrkhlbg^ dbgZl^ ng]^k`h^l \hglmbmnmbo^ ^g]hlhf^,mh,
ieZlfZ f^f[kZg^ k^\r\ebg`- 0PUJOLS% 0PUVO^X% ALX% 1USSZT% 30/& 06/,
065-
INOKHMF+ G- L-+ NCDKK+ @- E-+ GNNODQ+ M- L-+ Y@BG@QX+ H- B-+ V@KJDQ+ I- G-
% ONMM@LA@K@L+ R- '1//8(- QZ[ FSOZl^ Q^`neZmbhg h_ UDFEQ1
SkZ__b\dbg` Zg] Rb`gZebg` bg Dg]hma^ebZe B^eel- /WYLWPUXJR% COWUS% EHXJ% 18&
0008,T01/5-
INOKHMF+ G- L-+ NCDKK+ @- E-+ ODKKDS,L@MX+ B-+ K@SG@L+ @- L-+ EQ@MJDK+ O-+
RHU@OQ@R@C@Q@N+ @-+ V@KJDQ+ I- G-+ Y@BG@QX+ H- B- %
ONMM@LA@K@L+ R- '1/03(- Dg]hlhf^,mh,OeZlfZ L^f[kZg^ Q^\r\ebg` h_
UDFEQ1 Q^\^imhk Srkhlbg^ JbgZl^ Q^`neZm^l Dg]hma^ebZe Eng\mbhg Zg]
Aehh] U^ll^e EhkfZmbhg- 1LRRX 2& 252,274-
J@MMN+ R-+ NC@+ M-+ @AD+ L-+ SDQ@H+ X-+ HSN+ L-+ RGHS@Q@+ J-+ S@A@X@RGH+ J-+
RGHATX@+ L- % R@SN+ X- '1///(- Qhe^l h_ mph UDFE k^\^imhkl+ Eem,0 Zg]
JCQ+ bg ma^ lb`gZe mkZgl]n\mbhg h_ UDFE ^__^\ml bg anfZg oZl\neZk
^g]hma^ebZe \Zeel- >TJUNLTL 08& 1027,1035-
J@OODQS+ J-+ ODSDQR+ J- F-+ ANGLDQ+ E- C- % NRSL@M+ @- '1//4(- Srkhlbg^
iahliaZmZl^l bg o^ll^e pZee lb`gZebg`- 1HWKPU[HXJ% ALX% 54& 476,487-
J@QHG@KNN+ @-+ J@QTL@MBGH+ R- @-+ B@MSKDX+ V- K-+ UDMJ@SDRG@+ R-+
B@MSKDX+ K- F- % J@KD+ R- '1//4(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk
bg]n\^l [kZg\abg` fhkiah`^g^lbl.mn[neh`^g^lbl bg k^gZe ^ibma^ebZe \^eel bg Z
g^nkhibebg,]^i^g]^gm _Zlabhg- <UR% 1LRR% 0PUR% 14& 6330,6337-
J@V@LTQ@+ G-+ KH+ W-+ FNHRGH+ J-+ U@M LDDSDQDM+ K- @-+ I@JNARRNM+ K-+
BDAD,RT@QDY+ R-+ RGHLHYT+ @-+ DCGNKL+ C-+ A@KKLDQ,GNEDQ+ J-+
JIDKKDM+ K-+ JK@FRAQTM+ L- % BK@DRRNM,VDKRG+ K- '1//7(-
M^nkhibebg,0 bg k^`neZmbhg h_ UDFE,bg]n\^] Z\mboZmbhg h_ i27L@OJ Zg]
^g]hma^ebZe \^ee hk`ZgbsZmbhg- 0RUUK 001& 2527,2538-
J@V@LTQ@+ G-+ KH+ W-+ G@QODQ+ R- I-+ A@SDR+ C- N- % BK@DRRNM,VDKRG+ K-
'1//7(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk 'UDFE(,@054[ bl Z p^Zd bg obmkh
Z`hgblm _hk UDFE k^\^imhk,1 ]n^ mh eZ\d h_ \hk^\^imhk [bg]bg` Zg] ]^_b\b^gm
k^`neZmbhg h_ dbgZl^ Z\mbobmr- 1HTJLW ALX% 57& 3572,3581-
'+2/'
J@V@R@JH+ G-+ RBGHKSY+ K-+ BGHT+ Q-+ HS@JTQ@+ J-+ S@HQ@+ J-+ M@J@S@MH+ X- %
XNJNX@L@+ J- J- '1///(- @SE,1 aZl bgmkbglb\ ablmhg^ Z\^mremkZgl_^kZl^
Z\mbobmr pab\a bl fh]neZm^] [r iahliahkreZmbhg- =HYZWL 3/4& 084,1//-
J@V@R@JH+ G-+ RNMF+ I-+ DBJMDQ+ Q-+ TF@H+ G-+ BGHT+ Q-+ S@HQ@+ J-+ RGH+ X-+
INMDR+ M- % XNJNX@L@+ J- J- '0887(- i2// Zg] @SE,1 Zk^ \hfihg^gml
h_ ma^ CQE \hfie^q+ pab\a k^`neZm^l k^mbghb\ Z\b], Zg] D0@,f^]bZm^]
mkZgl\kbimbhg h_ ma^ \,cng `^g^ bg E8 \^eel- 5LTLX 2L[% 01& 122,134-
J@V@R@JH+ S-+ JHSRTJ@V@+ S-+ ADJJT+ X-+ L@SRTC@+ X-+ R@MAN+ L-+ X@FH+ S-
% ETIHR@V@+ G- '0888(- @ k^jnbk^f^gm _hk g^nkhibebg,0 bg ^f[krhgb\ o^ll^e
_hkfZmbhg- 2L[LRUVSLTY 015& 3784,38/1-
JDBJ+ O- I-+ G@TRDQ+ R- C-+ JQHUH+ F-+ R@MYN+ J-+ V@QQDM+ S-+ EDCDQ+ I- %
BNMMNKKX+ C- S- '0878(- UZl\neZk i^kf^Z[bebmr _Z\mhk+ Zg ^g]hma^ebZe \^ee
fbmh`^g k^eZm^] mh OCFE- BJPLTJL 135& 02/8,0201-
JDMC@KK+ Q- K-+ QTSKDCFD+ Q- Y-+ L@N+ W-+ SDAADM+ @- I-+ GTMF@SD+ Q- V- %
SGNL@R+ J- @- '0888(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk JCQ
mrkhlbg^ dbgZl^ Z\mbobmr bl bg\k^Zl^] [r ZnmhiahliahkreZmbhg h_ mph Z\mboZmbhg
ehhi mrkhlbg^ k^lb]n^l- 8% 0PUR% 1OLS% 163& 5342,535/-
JDMC@KK+ Q- K- % SGNL@R+ J- @- '0882(- Hgab[bmbhg h_ oZl\neZk ^g]hma^ebZe,\^ee
`khpma,_Z\mhk Z\mbobmr [r Zg ^g]h`^ghnler ^g\h]^] lhen[e^ k^\^imhk- ?WUJ%
=HYR% /JHK% BJP% DB/% 8/& 0/6/4,0/6/8-
JDXS+ A- @-+ ADQKD@T+ K- S-+ MFTXDM+ G- U-+ BGDM+ G-+ GDHMRNGM+ G-+
U@MCKDM+ Q- % EDQQ@Q@+ M- '0885(- Sa^ \Zk[hqre,m^kfbgZe ]hfZbg '000,
054( h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk bl \kbmb\Ze _hk bml fbmh`^gb\ ihm^g\r-
8% 0PUR% 1OLS% 160& 6677,6684-
JHJTBGH+ Q-+ M@J@LTQ@+ J-+ L@BK@TBGK@M+ R-+ MFN+ C- S-+ RGHLHYT+ H-+
ETRSDQ+ I- I-+ J@S@M@R@J@+ X-+ XNRGHC@+ R-+ PHT+ X-+ X@L@FTBGH+ S-
O-+ L@SRTRGHS@+ S-+ LTQNG@Q@+ S-+ FNJBD+ M-+ A@SDR+ C- N-+
G@LATQF+ M- L- % V@KRG+ J- '1/03(- @g ZgmbZg`bh`^gb\ blh_hkf h_
UDFE,@ \hgmkb[nm^l mh bfiZbk^] oZl\neZkbsZmbhg bg i^kbia^kZe Zkm^kr ]bl^Zl^-
=HY% <LK% 1/& 0353,0360-
JHL+ H-+ LNNM+ R- N-+ JHL+ R- G-+ JHL+ G- I-+ JNG+ X- R- % JNG+ F- X- '1//0(-
UZl\neZk ^g]hma^ebZe `khpma _Z\mhk ^qik^llbhg h_ bgm^k\^eeneZk Z]a^lbhg
fhe^\ne^ 0 'HB@L,0(+ oZl\neZk \^ee Z]a^lbhg fhe^\ne^ 0 'UB@L,0(+ Zg] D,
l^e^\mbg makhn`a gn\e^Zk _Z\mhk,dZiiZ A Z\mboZmbhg bg ^g]hma^ebZe \^eel- 8% 0PUR%
1OLS% 165& 6503,651/-
JHL+ H-+ LNNM+ R- N-+ O@QJ+ R- J-+ BG@D+ R- V- % JNG+ F- X- '1//0(-
@g`bhihb^mbg,0 k^]n\^l UDFE,lmbfneZm^] e^ndh\rm^ Z]a^lbhg mh ^g]hma^ebZe
'+20'
\^eel [r k^]n\bg` HB@L,0+ UB@L,0+ Zg] D,l^e^\mbg ^qik^llbhg- 1PWJ% ALX%
78& 366,368-
JHSRTJ@V@+ S-+ RGHLNMN+ @-+ J@V@J@LH+ @-+ JNMCNG+ G- % ETIHR@V@+ G-
'0884(- No^k^qik^llbhg h_ Z f^f[kZg^ ikhm^bg+ g^nkhibebg+ bg \abf^kb\ fb\^
\Znl^l ZghfZeb^l bg ma^ \Zk]bhoZl\neZk lrlm^f+ g^kohnl lrlm^f Zg] ebf[l-
2L[LRUVSLTY 010& 32/8,3207-
JKDHM+ D- @- % @RRNH@M+ Q- J- '1//7(- SkZgl\kbimbhgZe k^`neZmbhg h_ ma^ \r\ebg C0
`^g^ Zm Z `eZg\^- 8% 1LRR BJP% 010& 2742,2746-
JNBG+ R- '1/01(- M^nkhibebg lb`gZeebg` bg Zg`bh`^g^lbl- 0PUJOLS% BUJ% CWHTX% 3/&
1/,14-
JNBG+ R- % BK@DRRNM,VDKRG+ K- '1/01(- Rb`gZe mkZgl]n\mbhg [r oZl\neZk
^g]hma^ebZe `khpma _Z\mhk k^\^imhkl- 1& Z//54/1-
JNBG+ R-+ STFTDR+ R-+ KH+ W-+ FT@K@MCH+ K- % BK@DRRNM,VDKRG+ K- '1/00(-
Rb`gZe mkZgl]n\mbhg [r oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhkl-
0PUJOLS% 8% 326& 058,072-
JNBG+ R-+ U@M LDDSDQDM+ K- @-+ LNQHM+ D-+ SDRSHMH+ B-+ VDRSQNL+ R-+
AINQJDKTMC+ G-+ KD I@M+ R-+ @CKDQ+ I-+ ADQFDQ+ O- % BK@DRRNM,
VDKRG+ K- '1/03(- MQO0 Ok^l^gm^] bg mkZgl mh ma^ Dg]hma^ebnf @kk^lml
UDFEQ1 Dg]h\rmhlbl+ Ok^o^gmbg` @g`bh`^gb\ Rb`gZebg` Zg] Snfhk
HgbmbZmbhg- 2L[% 1LRR 17& 522,535-
JNMSNXH@MMHR+ C-+ ANTKNTFNTQHR+ F-+ L@MNKNTJNR+ L-+ @QL@J@+ L-+
@ONRSNK@JH+ L-+ OHY@QQN+ S-+ JNSKX@QNU+ @-+ ENQRSDQ+ H-+
EK@UDKK+ Q-+ F@DRSDK+ L-+ SRHBGKHR+ O-+ BNLHMDKKH+ E- % JNKKH@R+ F-
'1//1(- F^g^mb\ ]bll^\mbhg h_ ma^ \^eeneZk iZmapZrl Zg] lb`gZebg`
f^\aZgblfl bg fh]^e^] mnfhk g^\khlbl _Z\mhk,bg]n\^] Bkhag&l,ebd^
bg_eZffZmhkr [hp^e ]bl^Zl^- 8% 3]V% <LK% 085& 0452,0463-
JTRTL@MSN+ X- G-+ U@M VDDK+ U-+ LTKCDQ+ M- G-+ RLHS+ @- I-+ U@M CDM
CTMFDM+ I- I-+ GNNXL@MR+ I- L-+ RKTHSDQ+ V- I-+ SHN+ Q- @-+ PT@W+ O-
G-+ F@MR+ Q- N-+ CTKK@@QS+ Q- O- % GNRODQR+ F- @- '1//5(- Sk^Zmf^gm
pbma bgmkZfnl\neZk oZl\neZk ^g]hma^ebZe `khpma _Z\mhk `^g^ \hfiZk^] pbma
ieZ\^[h _hk iZmb^gml pbma ]bZ[^m^l f^eebmnl Zg] \kbmb\Ze ebf[ bl\a^fbZ9 Z
]hn[e^,[ebg] kZg]hfbs^] mkbZe- 6ZS% 5LTL COLW% 06& 572,580-
K@AQDBPTD+ K-+ QNX@K+ H-+ RTQOQDM@MS+ C- R-+ O@SSDQRNM+ B-+ FHMFQ@R+
C- % ADKHUD@T+ Q- '1//2(- Q^`neZmbhg h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
k^\^imhk,1 Z\mbobmr [r \Zo^hebg,0 Zg] ieZlfZ f^f[kZg^ \ahe^lm^khe- <UR%
0PUR% 1LRR 03& 223,236-
'+21'
K@L@KHBD+ K-+ GNTKD+ E- % GTNS+ I- '1//5(- OahliahkreZmbhg h_ Srk0103 pbmabg
UDFEQ,1 mkb``^kl ma^ k^\knbmf^gm h_ M\d Zg] Z\mboZmbhg h_ Erg e^Z]bg` mh
R@OJ1.i27 Z\mboZmbhg Zg] ^g]hma^ebZe \^ee fb`kZmbhg bg k^lihgl^ mh UDFE- 8%
0PUR% 1OLS% 170& 23//8,23/1/-
K@LOQNONTKNT+ @- % QTGQADQF+ B- '1/03(- M^nkhibebg k^`neZmbhg h_
Zg`bh`^g^lbl- 0PUJOLS% BUJ% CWHTX% 31& 0512,0517-
K@LOTFM@MH+ L- F- % CDI@M@+ D- '1//6(- @]a^k^gl cng\mbhgl bg ^g]hma^ebZe \^eel
k^`neZm^ o^ll^e fZbgm^gZg\^ Zg] Zg`bh`^g^lbl- COWUSI% ALX% 01/ Rniie 1&
R0,5-
K@LOTFM@MH+ L- F-+ NQRDMHFN+ E-+ F@FKH@MH+ L- B-+ S@BBGDSSH+ B- %
CDI@M@+ D- '1//5(- UZl\neZk ^g]hma^ebZe \Z]a^kbg \hgmkhel UDFEQ,1
bgm^kgZebsZmbhg Zg] lb`gZebg` _khf bgmkZ\^eeneZk \hfiZkmf^gml- 8% 1LRR 0PUR%
063& 482,5/3-
K@M@G@M+ @-+ YG@MF+ W-+ E@MSHM+ @-+ YGT@MF+ Y-+ QHUDQ@,LNKHM@+ E-+
RODHBGHMFDQ+ J-+ OQ@GRS+ B-+ YG@MF+ I-+ V@MF+ X-+ C@UHR+ F-+
SNNLQD+ C-+ QTGQADQF+ B- % RHLNMR+ L- '1/02(- Sa^ g^nkhibebg 0
\rmhieZlfb\ ]hfZbg bl k^jnbk^] _hk UDFE,@,]^i^g]^gm Zkm^kbh`^g^lbl- 2L[%
1LRR 14& 045,057-
K@M@G@M+ @- @-+ GDQL@MR+ J-+ BK@DR+ E-+ JDQKDX,G@LHKSNM+ I- R-+
YGT@MF+ Y- V-+ FHNQC@MN+ E- I-+ B@QLDKHDS+ O- % RHLNMR+ L- '1/0/(-
UDFE k^\^imhk 1 ^g]h\rmb\ mkZ__b\dbg` k^`neZm^l Zkm^kbZe fhkiah`^g^lbl-
2L[% 1LRR 07& 602,613-
K@M@G@M+ @- @-+ KDBG+ C-+ CTAQ@B+ @-+ YG@MF+ I-+ YGT@MF+ Y- V-+
DHBGL@MM+ @- % RHLNMR+ L- '1/03(- OSO0[ bl Z iarlbheh`b\ k^`neZmhk h_
oZl\neZk ^g]hma^ebZe `khpma _Z\mhk lb`gZebg` bg ^g]hma^ebZe \^eel- 1PWJZRHYPUT
02/& 8/1,8/8-
K@MCN+ C-+ ODDS+ C- I-+ VGDK@M+ C- @-+ FNQL@M+ I- I- % VGHSDK@V+ L- K-
'1//1(- @liZkZ`bg^ ar]khqreZmbhg h_ ma^ GHE mkZglZ\mboZmbhg ]hfZbg9 @
arihqb\ lpbm\a- BJPLTJL 184& 747,750-
K@T+ D- % QNM@H+ Y- @- '1/01(- @SE1 , Zm ma^ \khllkhZ] h_ gn\e^Zk Zg] \rmhlheb\
_ng\mbhgl- 8% 1LRR BJP% 014& 1704,1713-
KDD+ @- G-+ HV@JNRGH+ M- M- % FKHLBGDQ+ K- G- '1//2(- WAO,0 k^`neZm^l Z
ln[l^m h_ ^g]hieZlfb\ k^mb\nenf k^lb]^gm \aZi^khg^ `^g^l bg ma^ ng_he]^]
ikhm^bg k^lihgl^- <UR% 1LRR% 0PUR% 12& 6337,6348-
KDD+ G- V-+ BGNH+ G- X-+ INN+ J- L- % M@L+ C- G- '1/04(- Snfhk Okh`k^llbhg
Kh\nl 1 'Sie1( JbgZl^ Zl Z Mho^e Sa^kZi^nmb\ SZk`^m _hk BZg\^k9 Chn[e^,
Rb]^] D__^\ml h_ Sie1 hg BZg\^k- 7TY% 8% <UR% BJP% 05& 3360,3380-
'+22'
KDD+ G- V-+ INN+ J- L-+ KHL+ I- D-+ BGN+ G- I-+ BGN+ G- I-+ O@QJ+ L- B-+ RDNK+ G-
I-+ RDN+ R- H-+ KDD+ I- H-+ JHL+ R-+ IDNMF+ A- B- % M@L+ C- G- '1/02(- Sie1
dbgZl^ bfiZ\ml mnfhk `khpma Zg] f^mZlmZlbl h_ \e^Zk \^ee k^gZe \^ee
\Zk\bghfZ- <URLJZRHW JHTJLW WLXLHWJO . <1A 00& 0264,0275-
KDD+ J- L-+ KDD+ J- V-+ ANCD+ @- L-+ KDD+ G- I- % CNMF+ Y- '1//8(- Sie1 bl Z d^r
f^]bZmhk h_ Zkl^gbm^,bg]n\^] lb`gZe mkZgl]n\mbhg- 1HTJLW ALX% 58& 7/32,
7/38-
KDD+ R-+ BGDM+ S- S-+ A@QADQ+ B- K-+ INQC@M+ L- B-+ LTQCNBJ+ I-+ CDR@H+ R-+
EDQQ@Q@+ M-+ M@FX+ @-+ QNNR+ J- O- % HQTDK@,@QHROD+ L- K- '1//6(-
@nmh\kbg^ UDFE lb`gZebg` bl k^jnbk^] _hk oZl\neZk ahf^hlmZlbl- 1LRR 02/&
580,6/2-
KDD+ S- X-+ ENKJL@M+ I- % I@U@GDQH@M+ J- '1/0/(- GROF,[bg]bg` i^imb]^
\hkk^lihg]bg` mh ma^ ^qhg 5Z,^g\h]^] ]hfZbg h_ UDFE bgab[bml mnfhk
`khpma [r [eh\dbg` Zg`bh`^g^lbl bg fnkbg^ fh]^e- ?RUB >=3 4& ^8834-
KDD+ V- I-+ K@M+ J- G-+ BGNT+ B- S-+ XH+ X- B-+ BGDM+ V- B-+ O@M+ G- B-+ ODMF+
X- B-+ V@MF+ J- A-+ BGDM+ X- B-+ BG@N+ S- G-+ SHDM+ G- Q-+ RGDT+ V- G- %
RGDT+ L- K- '1/02(- Sie1 bgab[bmhkl mapZkm ^g]hma^ebZe \^ee _ng\mbhg bg
Zg`bh`^g^lbl Zg] i^kbmhg^Ze ]bll^fbgZmbhg- =LUVRHXPH 04& 0/25,0/37-
KDLLNM+ L- @- % RBGKDRRHMFDQ+ I- '1/0/(- B^ee lb`gZebg` [r k^\^imhk mrkhlbg^
dbgZl^l- 1LRR 030& 0006,0023-
KDNONKC+ I- @-+ V@KJDQ+ I-+ RBQHAMDQ+ @- V-+ UNDSRBG+ A-+ YG@MF+ X- X-+
KNRB@KYN+ @- I-+ RS@MSNM+ Q- B- % KNRB@KYN+ I- '1//2(- Fen\hl^,5,
iahliaZm^ ]^ar]kh`^gZl^ fh]neZm^l oZl\neZk ^g]hma^ebZe `khpma _Z\mhk,
f^]bZm^] Zg`bh`^g^lbl- 8% 0PUR% 1OLS% 167& 210//,210/5-
KDTMF+ C- V-+ B@BGH@MDR+ F-+ JT@MF+ V- I-+ FNDCCDK+ C- U- % EDQQ@Q@+ M-
'0878(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk bl Z l^\k^m^] Zg`bh`^gb\ fbmh`^g-
BJPLTJL 135& 02/5,02/8-
KH+ G-+ Q@N+ @- % GNF@M+ O- F- '1/00(- Hgm^kZ\mbhg h_ \Ze\bg^nkbg pbma ln[lmkZm^l
Zg] mZk`^mbg` ikhm^bgl- CWLTKX 1LRR 0PUR% 10& 80,0/2-
KHBGSDMADQFDQ+ A- L-+ S@M+ O- J-+ MHDCDQKDHSGMDQ+ G-+ EDQQ@Q@+ M-+
ODSYDKA@TDQ+ O- % RHAHKH@+ L- '1/0/(- @nmh\kbg^ UDFE lb`gZebg`
lrg^k`bs^l pbma DFEQ bg mnfhk \^eel mh ikhfhm^ ^ibma^ebZe \Zg\^k
]^o^ehif^gm- 1LRR 03/& 157,168-
KHM+ V- B-+ BGT@MF+ X- B-+ BG@MF+ X- R-+ K@H+ L- C-+ SDMF+ X- M-+ RT+ H- I-+
V@MF+ B- B-+ KDD+ J- G- % GTMF+ I- G- '1/01(- Dg]hieZlfb\ k^mb\nenf
lmk^ll lmbfneZm^l i42 ^qik^llbhg makhn`a ME,dZiiZA Z\mboZmbhg- ?RUB >=3
6& ^2801/-
'+23'
KHMFDM+ L- V- '1//0(- Qhe^ h_ e^ndh\rm^l Zg] ^g]hma^ebZe \^eel bg ma^ ]^o^ehif^gm
h_ Zg`bh`^g^lbl bg bg_eZffZmbhg Zg] phng] a^Zebg`- /WJO% ?HYOUR% ;HI% <LK%
014& 56,60-
KHT+ C-+ DU@MR+ H-+ AQHSSNM+ F- % Y@BG@QX+ H- '1//7(- Sa^ sbg\,_bg`^k
mkZgl\kbimbhg _Z\mhk+ ^Zker `khpma k^lihgl^ 2+ f^]bZm^l UDFE,bg]n\^]
Zg`bh`^g^lbl- >TJUNLTL 16& 1878,1887-
KHT+ C-+ IH@+ G-+ GNKLDR+ C- H-+ RS@MM@QC+ @- % Y@BG@QX+ H- '1//2(- UZl\neZk
^g]hma^ebZe `khpma _Z\mhk,k^`neZm^] `^g^ ^qik^llbhg bg ^g]hma^ebZe \^eel9
JCQ,f^]bZm^] bg]n\mbhg h_ D`k2 Zg] ma^ k^eZm^] gn\e^Zk k^\^imhkl Mnk66+
Mnkk0+ Zg] Mhk0- /WYLWPUXJRLW% COWUSI% EHXJ% 0PUR% 12& 1//1,1//6-
KNB@R@KD+ I- V- % B@MSKDX+ K- B- '1/00(- L^mZ[heb\ _enq Zg] ma^ k^`neZmbhg h_
fZffZebZg \^ee `khpma- 1LRR SLYHIURPXS 03& 332,340-
KTN+ B-+ RG@V+ J- S-+ Q@FG@U@M+ @-+ @Q@LATQT+ I-+ F@QBH@,BNY@Q+ E-+
ODQQHMN+ A- @-+ GNF@M+ O- F- % Q@N+ @- '0885(- Hgm^kZ\mbhg h_ \Ze\bg^nkbg
pbma Z ]hfZbg h_ ma^ mkZgl\kbimbhg _Z\mhk ME@S0 maZm \hgmkhel gn\e^Zk bfihkm-
?WUJ =HYR /JHK BJP DB/ 82& 78/6,7801-
KTN+ X- % Q@CHBD+ F- K- '1//4(- M,\Z]a^kbg Z\ml nilmk^Zf h_ UD,\Z]a^kbg bg
\hgmkheebg` oZl\neZk fhkiah`^g^lbl- 8% 1LRR 0PUR% 058& 18,23-
L@DR+ B-+ B@QLDKHDS+ O-+ LNDQL@MR+ J-+ RSNBJL@MR+ H-+ RLDSR+ M-+
BNKKDM+ C-+ ANTHKKNM+ Q- % B@QLDKHDS+ F- '1//1(- HfiZbk^]
Zg`bh`^g^lbl Zg] ^g]h\ahg]kZe [hg^ _hkfZmbhg bg fb\^ eZ\dbg` ma^ oZl\neZk
^g]hma^ebZe `khpma _Z\mhk blh_hkfl UDFE053 Zg] UDFE077- <LJO% 2L[%
000& 50,62-
L@DR+ B-+ RSNBJL@MR+ H-+ LNDQL@MR+ J-+ U@M KNNUDQDM+ Q-+ RLDSR+ M-+
B@QLDKHDS+ O-+ ANTHKKNM+ Q- % B@QLDKHDS+ F- '1//3(- Rhen[e^ UDFE
blh_hkfl Zk^ ^ll^gmbZe _hk ^lmZ[eblabg` ^ibiarl^Ze oZl\neZkbsZmbhg Zg]
k^`neZmbg` \ahg]kh\rm^ ]^o^ehif^gm Zg] lnkoboZe- 8% 1RPT% 7T[LXY% 002& 077,
088-
L@GNM+ O- B-+ GHQNS@+ J- % RDLDMY@+ F- K- '1//0(- EHG,09 Z gho^e ikhm^bg maZm
bgm^kZ\ml pbma GHE,0 ZeiaZ Zg] UGK mh f^]bZm^ k^ik^llbhg h_ GHE,0
mkZgl\kbimbhgZe Z\mbobmr- 5LTLX 2L[% 04& 1564,1575-
L@JHMDM+ J-+ L@MMHMDM+ G-+ GDCL@M+ L-+ L@SRH+ O-+ LTRR@KN+ G-+ @KG@U@+
D- % XK@,GDQSST@K@+ R- '1//1(- Hg\k^Zl^] oZl\neZkbmr ]^m^\m^] [r ]b`bmZe
ln[mkZ\mbhg Zg`bh`kZiar Z_m^k UDFE `^g^ mkZgl_^k mh anfZg ehp^k ebf[
Zkm^kr9 Z kZg]hfbs^]+ ieZ\^[h,\hgmkhee^]+ ]hn[e^,[ebg]^] iaZl^ HH lmn]r- <UR%
COLW% 5& 016,022-
'+3*'
L@MDSSH+ L-+ FTHCTBBH+ R-+ HAA@,L@MMDRBGH+ K- % L@STBBH,BDQHMHB+ L-
'1/0/(- L^\aZgblfl bg ma^ ehll h_ \ZibeeZkb^l bg lrlm^fb\ l\e^khlbl9
Zg`bh`^g^lbl o^klnl oZl\neh`^g^lbl- 8% 1LRR% <UR% <LK% 03& 0130,0143-
L@MHBJ@L+ U-+ SHV@QH+ @-+ ITMF+ I- I-+ AG@SS@BG@QX@+ Q-+ FNDK+ @-+
LTJGNO@CGX@X+ C- % BGNTCGTQX+ @- '1/00(- Q^`neZmbhg h_ oZl\neZk
^g]hma^ebZe `khpma _Z\mhk k^\^imhk 1 mkZ__b\dbg` Zg] Zg`bh`^g^lbl [r Fhe`b
eh\Zebs^] m,RM@QD lrgmZqbg 5- 0RUUK 006& 0314,0324-
L@SRTLNSN+ S-+ ANGL@M+ R-+ CHWDKHTR+ I-+ ADQFD+ S-+ CHLADQF+ @-+
L@FMTRRNM+ O-+ V@MF+ K-+ VHJMDQ+ B-+ PH+ I- G-+ VDQMRSDCS+ B-+
VT+ I-+ AQTGDHL+ R-+ LTFHRGHL@+ G-+ LTJGNO@CGX@X+ C-+
ROTQJK@MC+ @- % BK@DRRNM,VDKRG+ K- '1//4(- UDFE k^\^imhk,1 X840
lb`gZebg` Zg] Z khe^ _hk ma^ Z]Zim^k fhe^\ne^ SR@] bg mnfhk Zg`bh`^g^lbl-
3<0> 8% 13& 1231,1242-
L@TQN+ B-+ KDNV+ R- B-+ @MRN+ D-+ QNBG@+ R-+ SGNS@JTQ@+ @- J-+
SNQM@SNQD+ K-+ LNQDSSH+ L-+ CD RL@DKD+ D-+ ADF+ @- @-+
SDQF@NMJ@Q+ U-+ BG@MCDK+ M- R- % EQ@MYNRN+ F- '1/00(- ME,dZiiZA
\hgmkhel ^g^k`r ahf^hlmZlbl Zg] f^mZ[heb\ Z]ZimZmbhg [r nik^`neZmbg`
fbmh\ahg]kbZe k^libkZmbhg- =HY% 1LRR% 0PUR 02& 0161,0168-
L@UQNT+ @-+ AQ@JROD@Q+ J-+ G@LCNKK@G,Y@CDG+ L-+ C@LNC@Q@M+ F-+
A@A@DH,I@CHCH+ Q-+ NWKDX+ I-+ FHKK@SS+ C- @-+ K@CNLDQX+ L- Q-+
G@QODQ+ R- I-+ A@SDR+ C- N- % NKSD@M+ R- '1/03(- R^kbg^,Zk`bgbg^
ikhm^bg dbgZl^ 0 'RQOJ0( bgab[bmbhg Zl Z ihm^gmbZe gho^e mZk`^m^] ma^kZi^nmb\
lmkZm^`r bg ikhlmZm^ \Zg\^k- >TJUNLTL-
L@XM@QC+ R- D-+ LHM+ I- X-+ LDQBG@M+ I-+ KHL+ J- G-+ KH+ I-+ LNMC@K+ R-+
KHADQL@MM+ S- @-+ LNQF@M+ I- O-+ RDKKJD+ E- V-+ RSHKKL@M+ H- D-+
DORSDHM+ E- G-+ RTJG@SLD+ U- O- % J@QTL@MBGH+ R- @- '1//2(- Dq\^ll
ieZ\^gmZe lhen[e^ _fl,ebd^ mrkhlbg^ dbgZl^ 0 'lEem0( fZr \hgmkb[nm^ mh
^g]hma^ebZe ]rl_ng\mbhg+ ari^km^glbhg+ Zg] ikhm^bgnkbZ bg ik^^\eZfilbZ- 8%
1RPT% 7T[LXY% 000& 538,547-
LBK@TFGKHM+ @- O- % CD UQHDR+ F- V- '1//0(- Qhe^ h_ OKB `ZffZ Zg] BZ1* bg
UDFE, Zg] EFE,bg]n\^] \ahkhb]Ze ^g]hma^ebZe \^ee ikheb_^kZmbhg- /S% 8%
?O^XPUR% 1LRR ?O^XPUR% 170& B0337,B0345-
LD@CNVR+ J- K- % GTQVHSY+ G- H- '1/01(- @gmb,UDFE ma^kZib^l bg ma^ \ebgb\- 1URK
BVWPTN 6HWI% ?LWXVLJY% <LK% 1-
LD@CNVR+ J- M-+ AQX@MS+ O- % OTLHFKH@+ J- '1//0(- UZl\neZk ^g]hma^ebZe
`khpma _Z\mhk bg]n\mbhg h_ ma^ Zg`bh`^gb\ ia^ghmri^ k^jnbk^l QZl Z\mboZmbhg-
8% 0PUR% 1OLS% 165& 38178,38187-
'+3+'
LDKCDQ+ Q- I-+ JNDMHF+ F- B-+ VHSVDQ+ A- O-+ R@E@A@JGRG+ M-+ LTMM+ K- K-
% I@HM+ Q- J- '0885(- Cnkbg` Zg`bh`^g^lbl+ oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk Zg] [Zlb\ _b[kh[eZlm `khpma _Z\mhk k^`neZm^ gZmnkZe dbee^k \^ee Z]a^lbhg
mh mnfhk ^g]hma^ebnf- =HY% <LK% 1& 881,886-
LDMCDY,A@QADQN+ M-+ DRSDA@M+ U-+ UHKK@GNY+ R-+ DRBNK@MN+ @-+ TQRN+
J-+ @KEQ@MB@+ @-+ QNCQHFTDY+ B-+ R@MBGDY+ R- @-+ NR@V@+ S-+
@MCQDR+ U-+ L@QSHMDY,FNMY@KDY+ I-+ LHM@LH+ S-+ QDCNMCN+ I- L- %
B@LO@MDQN+ L- Q- '1/02(- @ fZchk khe^ _hk QB@M0 bg Zma^khl\e^khlbl
ikh`k^llbhg- 3<0> <UR% <LK% 4& 08/0,0806-
LDXDQ+ L-+ BK@TRR+ L-+ KDOOKD,VHDMGTDR+ @-+ V@KSDMADQFDQ+ I-+
@TFTRSHM+ G- F-+ YHBGD+ L-+ K@MY+ B-+ ATSSMDQ+ L-+ QYHG@+ G- I- %
CDGHN+ B- '0888(- @ gho^e oZl\neZk ^g]hma^ebZe `khpma _Z\mhk ^g\h]^] [r
Nk_ obknl+ UDFE,D+ f^]bZm^l Zg`bh`^g^lbl obZ lb`gZeebg` makhn`a UDFEQ,1
'JCQ( [nm ghm UDFEQ,0 'Eem,0( k^\^imhk mrkhlbg^ dbgZl^l- 3<0> 8% 07& 252,
263-
LDXDQ+ M-+ BGQHRSNOG+ I-+ L@JQHMHNSH+ G-+ HMCDQLHSSD+ O-+ QGXMDQ+ B-+
RNXJ@+ L-+ DHVDFFDQ+ S-+ BG@KTAHMRJH+ L-+ V@MJD+ J-+ ETIHS@+ G-+
V@VQYXMH@J+ O-+ ATQFKDQ+ R-+ YG@MF+ R-+ @JCHR+ L-+ LDMY+ F- %
@JCHR+ B- '1/01(- Hgab[bmbhg h_ Zg`bh`^g^lbl [r HK,219 ihllb[e^ khe^ bg
ZlmafZ- 8% /RRLWN^ 1RPT% 7SSZTUR% 018& 853,862 ^856-
LHKK@TDQ+ A-+ VHYHFL@MM,UNNR+ R-+ RBGMTQBG+ G-+ L@QSHMDY+ Q-+
LNKKDQ+ M- O-+ QHR@T+ V- % TKKQHBG+ @- '0882(- Gb`a Z__bgbmr UDFE
[bg]bg` Zg] ]^o^ehif^gmZe ^qik^llbhg ln``^lm Eed,0 Zl Z fZchk k^`neZmhk h_
oZl\neh`^g^lbl Zg] Zg`bh`^g^lbl- 1LRR 61& 724,735-
LHSS@Q+ R-+ TKX@SS+ B-+ GNVDKK+ F- I-+ AQTMR+ @- E-+ Y@BG@QX+ H- B-+
V@KJDQ+ I- G- % ONMM@LA@K@L+ R- '1//8(- UDFEQ0 k^\^imhk mrkhlbg^
dbgZl^ eh\ZebsZmbhg mh ma^ Fhe`b ZiiZkZmnl bl \Ze\bnf,]^i^g]^gm- 3]V% 1LRR
ALX% 204& 766,778-
LTFG@K+ M- @-+ QTRRDKK+ C- @-+ ONMM@LA@K@L+ R- % GNLDQ,
U@MMH@RHMJ@L+ R- '1/01(- F^g^ ma^kZir bg ma^ mk^Zmf^gm h_ i^kbia^kZe
Zkm^kbZe ]bl^Zl^- 0W% 8% BZWN% 88& 5,04-
LTNM@+ J-+ L@JHMDM+ J-+ GDCL@M+ L-+ L@MMHMDM+ G- % XK@,GDQSST@K@+ R-
'1/01(- 0/,r^Zk lZ_^mr _heehp,ni bg iZmb^gml pbma eh\Ze UDFE `^g^ mkZgl_^k mh
bl\a^fb\ ehp^k ebf[- 5LTL COLW% 08& 281,284-
LTQ@J@LH+ L-+ HV@H+ R-+ GHQ@SRTJ@+ R-+ X@L@TBGH+ L-+ M@J@LTQ@+ J-+
HV@JTQ@+ X- % RGHATX@+ L- '1//5(- Rb`gZebg` h_ oZl\neZk ^g]hma^ebZe
'+3,'
`khpma _Z\mhk k^\^imhk,0 mrkhlbg^ dbgZl^ ikhfhm^l ka^nfZmhb] Zkmakbmbl
makhn`a Z\mboZmbhg h_ fhgh\rm^l.fZ\khiaZ`^l- 0RUUK 0/7& 0738,0745-
LTQC@B@+ I-+ SQDHMR+ B-+ LNMSGNTDK,J@QSL@MM+ L- M-+ ONMSHDQ,AQDR+
Q-+ JTL@Q+ R-+ U@M NAADQFGDM+ D- % FHNQFDSSH,ODQ@KCH+ R- '1//3(-
Fk[0/ ik^o^gml M^]]3,f^]bZm^] oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
k^\^imhk,1 ]^`kZ]Zmbhg- 8% 0PUR% 1OLS% 168& 15643,15650-
M@J@SRT+ L- M-+ R@HMRNM+ Q- B-+ ODQDY,CDK,OTKF@Q+ R-+ @NSN+ I- M-+
@HSJDMGD@C+ L-+ S@XKNQ+ J- K-+ B@QODMSDQ+ O- L- % GTFGDR+ B- B-
'1//2(- UDFE'010( Zg] UDFE'054( k^`neZm^ [ehh] o^ll^e ]bZf^m^k makhn`a
oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk 1 bg Zg bg obmkh Zg`bh`^g^lbl
fh]^e- ;HI% 7T[LXY% 72& 0762,0774-
M@J@X@L@+ L- % ADQFDQ+ O- '1/02(- Bhhk]bgZmbhg h_ UDFE k^\^imhk mkZ__b\dbg`
Zg] lb`gZebg` [r \hk^\^imhkl- 3]V% 1LRR ALX% 208& 023/,0236-
M@KCHMH+ @- % B@QQ@QN+ E- '1//4(- Qhe^ h_ bg_eZffZmhkr f^]bZmhkl bg
Zg`bh`^g^lbl- 1ZWWLTY KWZN YHWNLYX% 7TMRHSS% /RRLWN^ 3& 2,7-
MDTEDKC+ F-+ JDRRKDQ+ N- % GDQYNF+ X- '1//1(- Sa^ bgm^kZ\mbhg h_ M^nkhibebg,0
Zg] M^nkhibebg,1 pbma mrkhlbg^,dbgZl^ k^\^imhkl _hk UDFE- /K[% 3]V% <LK%
0PUR% 404& 70,8/-
MDVSNM+ J- % CHWHS+ U- L- '1/01(- Rb`gZebg` bg bggZm^ bffngbmr Zg] bg_eZffZmbhg-
1URK BVWPTN 6HWI% ?LWXVLJY% 0PUR% 3-
MF+ X- R-+ QNG@M+ Q-+ RTMC@X+ L- D-+ CDLDKKN+ C- D- % C&@LNQD+ O- @-
'1//0(- Cb__^k^gmbZe ^qik^llbhg h_ UDFE blh_hkfl bg fhnl^ ]nkbg`
]^o^ehif^gm Zg] bg ma^ Z]nem- 2L[% 2^T% 11/& 001,010-
MHKRRNM+ H-+ A@GQ@L+ E-+ KH+ W-+ FT@K@MCH+ K-+ JNBG+ R-+ I@QUHTR+ L-+
RNCDQADQF+ N-+ @MHRHLNU+ @-+ JGNKNU@+ H-+ OXSNVRJH+ A-+
A@KCVHM+ L-+ XK@,GDQSST@K@+ R-+ @KHS@KN+ J-+ JQDTFDQ+ I- %
BK@DRRNM,VDKRG+ K- '1/0/(- UDFE k^\^imhk 1.,2 a^m^kh]bf^kl ]^m^\m^]
bg lbmn [r ikhqbfbmr eb`Zmbhg hg Zg`bh`^gb\ likhnml- 3<0> 8% 18& 0266,0277-
MNTQRG@QFG+ R-+ GNQCHIJ+ O- K- % RHWS+ L- '1/0/(- Ak^Z\abg` fnembie^
[Zkkb^kl9 e^ndh\rm^ fhmbebmr makhn`a o^gneZk pZeel Zg] ma^ bgm^klmbmbnf- =HY%
AL[% <UR% 1LRR 0PUR% 00& 255,267-
NF@V@+ R-+ NJT+ @-+ R@V@MN+ @-+ X@L@FTBGH+ R-+ X@Y@JH+ X- % RGHATX@+ L-
'0887(- @ gho^e mri^ h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk+ UDFE,D 'MY,6
UDFE(+ ik^_^k^gmbZeer nmbebs^l JCQ.Eed,0 k^\^imhk Zg] \Zkkb^l Z ihm^gm fbmhmb\
Z\mbobmr pbmahnm a^iZkbg,[bg]bg` ]hfZbg- 8% 0PUR% 1OLS% 162& 20162,20171-
NJ@LTQ@+ G-+ @Q@LATQT+ I-+ F@QBH@,QNCQHFTDY+ B-+ UHNK@+ I- O-+
Q@FG@U@M+ @-+ S@GHKH@MH+ L-+ YG@MF+ W-+ PHM+ I-+ GNF@M+ O- F- %
'+3-'
Q@N+ @- '1///(- Bhg\^km^] ]^iahliahkreZmbhg h_ ma^ mkZgl\kbimbhg _Z\mhk
ME@S0 bg]n\^l Z \hg_hkfZmbhgZe lpbm\a maZm k^`neZm^l mkZgl\kbimbhgZe
Z\mbobmr- <UR% 1LRR 5& 428,44/-
NK@CHOTON+ R-+ GT+ R-+ JNU@KRJH+ I-+ X@N+ I-+ R@MSDENQC+ @-+ RNGM+ Q- D-+
RGNGDS+ Q-+ L@RKNU+ J-+ V@MF+ K- U- % @QADHS+ I- L- '1/00(- UDFE bl
^ll^gmbZe _hk arihqbZ,bg]n\b[e^ _Z\mhk,f^]bZm^] g^hoZl\neZkbsZmbhg [nm
]bli^glZ[e^ _hk ^g]hma^ebZe likhnmbg`- ?WUJ% =HYR% /JHK% BJP% DB/% 0/7&
02153,02158-
NKNERRNM+ A-+ JNQODK@HMDM+ D-+ ODOODQ+ L- R-+ L@MCQHNS@+ R- I-+ @@RD+
J-+ JTL@Q+ U-+ FTMIH+ X-+ IDKSRBG+ L- L-+ RGHATX@+ L-+ @KHS@KNH+ J- %
DQHJRRNM+ T- '0887(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk A 'UDFE,A( [bg]l
mh UDFE k^\^imhk,0 Zg] k^`neZm^l ieZlfbgh`^g Z\mboZmhk Z\mbobmr bg
^g]hma^ebZe \^eel- ?WUJ% =HYR% /JHK% BJP% DB/% 84& 006/8,00603-
NKRRNM+ @- J-+ CHLADQF+ @-+ JQDTFDQ+ I- % BK@DRRNM,VDKRG+ K- '1//5(-
UDFE k^\^imhk lb`gZeebg` , bg \hgmkhe h_ oZl\neZk _ng\mbhg- =HY% AL[% <UR% 1LRR
0PU% 6& 248,260-
NM@S+ C-+ AQHKKNM+ C-+ BNKNLAN+ O- B- % RBGLHCS+ @- L- '1/00(- GnfZg
oZl\neZk ^g]hma^ebZe \^eel9 Z fh]^e lrlm^f _hk lmn]rbg` oZl\neZk
bg_eZffZmbhg bg ]bZ[^m^l Zg] Zma^khl\e^khlbl- 1ZWW% 2PHI% ALV% 00& 082,1/1-
NTVDMR+ C- L-+ CD QTHSDQ+ M- C-+ U@M CDQ YNM+ F- B- L-+ B@QSDQ+ @- O-+
RBGNTSDM+ I-+ U@M CDQ ATQFS+ B-+ JNNHRSQ@+ J-+ ANR+ I- K-+
L@@RRDM+ I- @- % U@M C@L+ G- '1//1(- Fkhpma _Z\mhkl \Zg Z\mboZm^ @SE1
obZ Z mph,lm^i f^\aZgblf9 iahliahkreZmbhg h_ Sak60 makhn`a ma^ QZl,LDJ,
DQJ iZmapZr Zg] h_ Sak58 makhn`a QZeFCR,Rk\,i27- 3<0> 8% 10& 2671,
2682-
O@ITRNK@+ J-+ @OQDKHJNU@+ N-+ @QLRSQNMF+ D-+ LNQQHR+ R- % @KHS@KN+ J-
'0882(- Sph anfZg EKS3 k^\^imhk mrkhlbg^ dbgZl^ blh_hkfl pbma ]blmbg\m
\Zk[hqr m^kfbgZe mZbel Zk^ ikh]n\^] [r Zem^kgZmbo^ ikh\^llbg` h_ ikbfZkr
mkZgl\kbiml- >TJUNLTL 7& 1820,1826-
O@M+ G- B-+ K@H+ C- V-+ K@M+ J- G-+ RGDM+ B- B-+ VT+ R- L-+ BGHT+ B- R-+ V@MF+
J- A- % RGDT+ L- K- '1/02(- Ghghdbhe mapZkml `Zlmkb\ mnfhk `khpma Zg]
i^kbmhg^Ze ]bll^fbgZmbhg [r bgab[bmbg` Sie1 bg Zg hkmahmhib\ fh]^e-
1HWJPTUNLTLXPX 23& 1457,1468-
O@M+ P-+ BG@MSGDQX+ X-+ KH@MF+ V- B-+ RS@VHBJH+ R-+ L@J+ I-+ Q@SGNQD+ M-+
SNMF+ Q- J-+ JNV@KRJH+ I-+ XDD+ R- E-+ O@BGDBN+ F-+ QNRR+ R-+
BGDMF+ Y-+ KD BNTSDQ+ I-+ OKNVL@M+ F-+ OD@KD+ E-+ JNBG+ @- V-+
VT+ X-+ A@FQH+ @-+ SDRRHDQ,K@UHFMD+ L- % V@SSR+ Q- I- '1//6(-
'+3.'
Aeh\dbg` g^nkhibebg,0 _ng\mbhg aZl Zg Z]]bmbo^ ^__^\m pbma Zgmb,UDFE mh bgab[bm
mnfhk `khpma- 1HTJLW 1LRR 00& 42,56-
O@M+ P-+ BG@SGDQX+ X-+ VT+ X-+ Q@SGNQD+ M-+ SNMF+ Q- J-+ OD@KD+ E-+
A@FQH+ @-+ SDRRHDQ,K@UHFMD+ L-+ JNBG+ @- V- % V@SSR+ Q- I- '1//6(-
M^nkhibebg,0 [bg]l mh UDFE010 Zg] k^`neZm^l ^g]hma^ebZe \^ee fb`kZmbhg Zg]
likhnmbg`- 8% 0PUR% 1OLS% 171& 13/38,13/45-
O@M+ R-+ VNQKC+ B- I-+ JNU@BR+ B- I- % ADQJ+ A- B- '1//8(- Fen\hl^ 5,
iahliaZm^ ]^ar]kh`^gZl^ bl k^`neZm^] makhn`a \,Rk\,f^]bZm^] mrkhlbg^
iahliahkreZmbhg bg ^g]hma^ebZe \^eel- /WYLWPUXJRLW% COWUSI% EHJ% 0PUR% 18& 784,
8/0-
O@MMD+ C-+ L@MH@SHR+ S- % G@QQHRNM+ R- B- '1//3(- BkrlmZe lmkn\mnk^ h_ @SE,
1.\,Ing Zg] HQE,2 [hng] mh ma^ bgm^k_^khg,[^mZ ^gaZg\^k- 3<0> 8% 12&
3273,3282-
ODKKDS,L@MX+ B-+ EQ@MJDK+ O-+ DU@MR+ H- L-+ GDQYNF+ A-+ ITMDL@MM,
Q@LHQDY+ L- % Y@BG@QX+ H- B- '1/00(- M^nkhibebg,0 f^]bZm^l OCFE
lmbfneZmbhg h_ oZl\neZk lfhhma fnl\e^ \^ee fb`kZmbhg Zg] lb`gZeebg` obZ
i02/BZl- 0PUJOLS% 8% 324& 5/8,507-
ODKKDS,L@MX+ B-+ EQ@MJDK+ O-+ IH@+ G- % Y@BG@QX+ H- '1//7(- M^nkhibebgl9
lmkn\mnk^+ _ng\mbhg Zg] khe^ bg ]bl^Zl^- 0PUJOLS% 8% 300& 100,115-
ODQDHQ@+ D- Q-+ KH@N+ M-+ MD@KD+ F- @- % GDMCDQRGNS+ K- L- '1/0/(-
SkZgl\kbimbhgZe Zg] Ohlm,SkZgl\kbimbhgZe Q^`neZmbhg h_ OkhZg`bh`^gb\
EZ\mhkl [r ma^ Tg_he]^] Okhm^bg Q^lihgl^- ?RUB >=3 4-
ODQQHM+ Q- L-+ JNMNO@SRJ@X@+ N-+ PHT+ X-+ G@QODQ+ R-+ A@SDR+ C- N- %
BGTQBGHKK+ @- I- '1//4(- CbZ[^mb\ k^mbghiZmar bl Zllh\bZm^] pbma Z lpbm\a bg
lieb\bg` _khf Zgmb, mh ikh,Zg`bh`^gb\ blh_hkfl h_ oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk- 2PHILYURUNPH 37& 1311,1316-
OKDHM+ @-+ E@MSHM+ @- % QTGQADQF+ B- '1/03(- M^nkhibebg k^`neZmbhg h_
Zg`bh`^g^lbl+ Zkm^kbh`^g^lbl+ Zg] oZl\neZk i^kf^Z[bebmr- <PJWUJPWJZRHYPUT 10&
204,212-
OKNSMHJNU+ @-+ YDGNQ@H+ D-+ OQNB@BBH@+ R- % RDFDQ+ Q- '1/00(- Sa^ L@OJ
\Zl\Z]^l9 lb`gZebg` \hfihg^gml+ gn\e^Zk khe^l Zg] f^\aZgblfl h_ gn\e^Zk
mkZgleh\Zmbhg- 0PUJOPS% 0PUVO^X% /JYH 0702& 0508,0522-
OKNTDS+ I-+ LNQN+ E-+ ADQS@FMNKKH+ R-+ BNKCDANDTE+ M-+ L@Y@QFTHK+ G-+
BK@LDMR+ R- % A@X@QC+ E- '0886(- DqmkZ\^eeneZk \e^ZoZ`^ h_ ma^ oZl\neZk
^g]hma^ebZe `khpma _Z\mhk 078,Zfbgh Z\b] _hkf [r nkhdbgZl^ bl k^jnbk^] _hk bml
fbmh`^gb\ ^__^\m- 8% 0PUR% 1OLS% 161& 0228/,02285-
'+3/'
ONMM@LA@K@L+ R- % @KADQFGHM@+ L- '1/00(- Dohenmbhg h_ ma^ UDFE,Q^`neZm^]
UZl\neZk M^mphkd _khf Z M^nkZe Fnb]Zg\^ Rrlm^f- <UR% =LZWUIPUR% 32& 081,
1/5-
ONQONQ@SN+ O- D-+ O@XDM+ U- K-+ CD R@DCDKDDQ+ B- I-+ OQD@S+ U-+ SGHRRDM+
I- O-+ EDQNM+ N- % RNMUD@TW+ O- '1/01(- KZ\mZm^ lmbfneZm^l Zg`bh`^g^lbl
Zg] Z\\^e^kZm^l ma^ a^Zebg` h_ lni^k_b\bZe Zg] bl\a^fb\ phng]l bg fb\^-
/TNPUNLTLXPX 04& 470,481-
ONSDMSD+ L-+ TQAHBG+ B-+ R@R@JH+ J-+ GNEL@MM+ V- J-+ GDDRBGDM+ B-+
@HBGDQ+ @-+ JNKKHO@Q@+ Q-+ CDOHMGN+ Q- @-+ YDHGDQ+ @- L- %
CHLLDKDQ+ R- '1//4(- Hgoheo^f^gm h_ Ehqh mkZgl\kbimbhg _Z\mhkl bg
Zg`bh`^g^lbl Zg] ihlmgZmZe g^hoZl\neZkbsZmbhg- 8% 1RPT% 7T[LXY% 004& 1271,
1281-
OQNUH@R+ I- % IDXMDR+ A- '1/03(- Q^]n\mbhg bg oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
^qik^llbhg bg ma^ lni^kbhk m^fihkZe+ abiih\ZfiZe+ Zg] [kZbglm^f k^`bhgl bg
@esa^bf^k&l ]bl^Zl^- 1ZWW% =LZWU[HXJ% ALX% 00& 1/1,1/8-
PHM+ V-+ IH@+ W-+ V@MF+ E-+ YTN+ W-+ VT+ K-+ YGNT+ @-+ KH+ C-+ LHM+ A-+ VDH+ B-+
S@MF+ X-+ WHMF+ X-+ CNMF+ W-+ V@MF+ P-+ F@N+ X-+ KH+ X- % IH@+ I- '1/04(-
De^oZm^] OeZlfZ @g`bh`^g^lbl EZ\mhkl bg @esa^bf^k&l Cbl^Zl^- 8%
/R_OLPSLWX 2PX%-
PTHMM+ S- O-+ ODSDQR+ J- F-+ CDUQHDR+ B-+ EDQQ@Q@+ M- % VHKKH@LR+ K- S-
'0882(- EDS@K KHUDQ JHM@RD,0 HR @ QDBDOSNQ ENQ U@RBTK@Q
DMCNSGDKH@K FQNVSG,E@BSNQ @MC HR RDKDBSHUDKX DWOQDRRDC
HM U@RBTK@Q DMCNSGDKHTL- ?WUJ% =HYR% /JHK% BJP% DB/% 8/& 6422,6426-
Q@GHLH+ M- '1//5(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhkl9 fhe^\neZk
f^\aZgblfl h_ Z\mboZmbhg Zg] ma^kZi^nmb\ ihm^gmbZel- 3]V% 3^L ALX% 72&
0//4,0/05-
Q@GHLH+ M- '1//5(- UDFEQ,0 Zg] UDFEQ,19 mph ghg,b]^gmb\Ze mpbgl pbma Z ngbjn^
iarlbh`ghfr- 4WUTY% 0PUXJP% 00& 707,718-
Q@HLNMCH+ B-+ E@MSHM+ @-+ K@LOQNONTKNT+ @-+ CDMSH+ K-+ BGHJG+ @- %
QTGQADQF+ B- '1/03(- HfZmbgb[ bgab[bml UDFE,bg]^i^g]^gm Zg`bh`^g^lbl
[r mZk`^mbg` g^nkhibebg 0,]^i^g]^gm @AK0 Z\mboZmbhg bg ^g]hma^ebZe \^eel- 8%
3]V% <LK% 100& 0056,0072-
Q@HLNMCH+ B- % QTGQADQF+ B- '1/02(- M^nkhibebg lb`gZeebg` bg o^ll^el+ g^nkhgl
Zg] mnfhnkl- BLSPT% 1LRR 2L[% 0PUR% 13& 061,067-
Q@I@FNO@K@M+ R-+ LNGKDQ+ D- Q-+ 2QC+ KDCDQL@M+ Q- I-+ LDMCDKRNGM+ E-
N-+ R@TBDCN+ I- E-+ FNKCL@M+ B- J-+ AKDAD@+ I-+ L@BJN+ I-+
JDRRKDQ+ O- C-+ Q@RLTRRDM+ G- R- % @MMDW+ A- G- '1//2(- Q^`bhgZe
'+30'
Zg`bh`^g^lbl pbma oZl\neZk ^g]hma^ebZe `khpma _Z\mhk bg i^kbia^kZe Zkm^kbZe
]bl^Zl^9 Z iaZl^ HH kZg]hfbs^]+ ]hn[e^,[ebg]+ \hgmkhee^] lmn]r h_ Z]^ghobkZe
]^ebo^kr h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk 010 bg iZmb^gml pbma ]blZ[ebg`
bgm^kfbmm^gm \eZn]b\Zmbhg- 1PWJZRHYPUT 0/7& 0822,0827-
Q@I@FNO@K@M+ R-+ RG@G+ L-+ KTBH@MN+ @-+ BQXRS@K+ Q- % M@ADK+ D- F-
'1//0(- @]^ghobknl,f^]bZm^] `^g^ mkZgl_^k h_ UDFE'010( bfikho^l ehp^k,
^qmk^fbmr ^g]hma^ebZe _ng\mbhg Zg] _ehp k^l^ko^- 1PWJZRHYPUT 0/3& 642,644-
Q@N+ @-+ KTN+ B- % GNF@M+ O- F- '0886(- SkZgl\kbimbhg _Z\mhkl h_ ma^ ME@S _Zfber9
k^`neZmbhg Zg] _ng\mbhg- /TTZHR WL[PL\ UM PSSZTURUN^ 04& 6/6,636-
Q@RJ,L@CRDM+ B- % JHMF+ F- K- '1/02(- UZl\neZk \hfieb\Zmbhgl h_ ]bZ[^m^l9
f^\aZgblfl h_ bgcnkr Zg] ikhm^\mbo^ _Z\mhkl- 1LRR <LYHIURPXS 06& 1/,22-
QDFKDQN,QD@K+ M-+ L@QBNR,Q@LHQN+ A- % LHKK@M+ I- '1/01(- Dg]hma^ebZe
f^f[kZg^ k^hk`ZgbsZmbhg ]nkbg` e^ndh\rm^ ^qmkZoZlZmbhg- 1LRR <UR% ;PML BJP%
58& 2/68,2/88-
QDHLNKC+ @- L-+ JHL+ I-+ EHMADQF+ Q- % FKHLBGDQ+ K- G- '1//0(- C^\k^Zl^]
bff^]bZm^ bg_eZffZmhkr `^g^ bg]n\mbhg bg Z\mboZmbg` mkZgl\kbimbhg _Z\mhk,1
fnmZgm fb\^- 7TYLWTHYPUTHR 7SSZTURUN^ 02& 130,137-
QHUDQ@+ B- F-+ LDKKADQF+ R-+ BK@DRRNM,VDKRG+ K-+ A@CDQ+ I- R- % ONODK+
@- R- '1/00(- @gZerlbl h_ UDFE,,Z k^`neZm^] `^g^ ^qik^llbhg bg ^g]hma^ebZe
\^eel mh b]^gmb_r `^g^l ebgd^] mh Zg`bh`^g^lbl- ?RUB >=3 5& ^13776-
QNADQSR+ C- L-+ JD@QMDX+ I- A-+ INGMRNM+ I- G-+ QNRDMADQF+ L- O-+
JTL@Q+ Q- % A@TSBG+ U- K- '1//3(- Sa^ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
'UDFE( k^\^imhk Eem,0 'UDFEQ,0( fh]neZm^l Eed,0 'UDFEQ,1( lb`gZebg`
]nkbg` [ehh] o^ll^e _hkfZmbhg- /S% 8% ?HYOUR% 053& 0420,0424-
QNAHMRNM+ B- I- % RSQHMFDQ+ R- D- '1//0(- Sa^ lieb\^ oZkbZgml h_ oZl\neZk
^g]hma^ebZe `khpma _Z\mhk 'UDFE( Zg] ma^bk k^\^imhkl- 8% 1LRR BJP% 003& 742,
754-
QNAHMRNM+ R- C-+ QDXMNKCR+ K- D-+ JNRSNTQNT+ U-+ QDXMNKCR+ @- Q-+ C@
RHKU@+ Q- F-+ S@UNQ@+ A-+ A@JDQ+ L-+ L@QRG@KK+ I- E- % GNCHU@K@,
CHKJD+ J- L- '1//8(- @eiaZo [^mZ2 bgm^`kbg ebfbml ma^ \hgmkb[nmbhg h_
g^nkhibebg,0 mh oZl\neZk ^g]hma^ebZe `khpma _Z\mhk,bg]n\^] Zg`bh`^g^lbl- 8%
0PUR% 1OLS% 173& 22855,22870-
QNBG@+ R-+ L@QSHM+ @- L-+ LDDJ+ C- V- % ODQJHMR+ M- C- '1//2(- i42
k^ik^ll^l \r\ebg C0 mkZgl\kbimbhg makhn`a ]hpg k^`neZmbhg h_ A\e,2 Zg]
bg]n\bg` bg\k^Zl^] Zllh\bZmbhg h_ ma^ i41 ME,dZiiZA ln[ngbm pbma ablmhg^
]^Z\^mreZl^ 0- <UR% 1LRR% 0PUR% 12& 3602,3616-
'+31'
QNRJNRJH+ Q-+ IQ- '1//6(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk 'UDFE( lb`gZebg` bg
mnfhk ikh`k^llbhg- 1WPY% AL[% >TJUR% 6LSHY% 51& 068,102-
QNRJNRJH+ Q-+ IQ- '1/01(- DQJ0.1 L@O dbgZl^l9 lmkn\mnk^+ _ng\mbhg+ Zg]
k^`neZmbhg- ?OHWSHJUR% ALX% 55& 0/4,032-
QNRRHFMNK+ L-+ F@FMNM+ L- K- % JK@FRAQTM+ L- '1///(- F^ghfb\
hk`ZgbsZmbhg h_ anfZg g^nkhibebg,0 Zg] g^nkhibebg,1 `^g^l9 b]^gmb_b\Zmbhg Zg]
]blmkb[nmbhg h_ lieb\^ oZkbZgml Zg] lhen[e^ blh_hkfl- 5LTUSPJX 6/& 100,111-
QT@M+ F- W- % J@YK@TRJ@R+ @- '1/02(- KZ\mZm^ ^g`Z`^l k^\^imhk mrkhlbg^
dbgZl^l @qe+ Sb^1+ Zg] oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk 1 mh
Z\mboZm^ iahliahbghlbmb]^ 2,dbgZl^.@dm Zg] ikhfhm^ Zg`bh`^g^lbl- 8% 0PUR%
1OLS% 177& 10050,10061-
QTBG+ B-+ RJHMHNSHR+ F-+ RSDHMLDSY+ L- N-+ V@KY+ S- % A@KKLDQ,GNEDQ+ J-
'1//6(- Rmkn\mnk^ h_ Z UDFE,UDFE k^\^imhk \hfie^q ]^m^kfbg^] [r ^e^\mkhg
fb\khl\hir- =HY% BYWZJY% <UR% 0PUR% 03& 138,14/-
QTGQADQF+ B-+ FDQG@QCS+ G-+ FNKCHMF+ L-+ V@SRNM+ Q-+ HN@MMHCNT+ R-+
ETIHR@V@+ G-+ ADSRGNKSY+ B- % RGHL@+ C- S- '1//1(- RiZmbZeer k^lmkb\m^]
iZmm^kgbg` \n^l ikhob]^] [r a^iZkbg,[bg]bg` UDFE,@ \hgmkhe [ehh] o^ll^e
[kZg\abg` fhkiah`^g^lbl- 5LTLX 2L[% 05& 1573,1587-
QTHY CD @KLNCNU@Q+ B-+ K@LAQDBGSR+ C-+ L@YYNMD+ L- % B@QLDKHDS+ O-
'1//8(- Qhe^ Zg] ma^kZi^nmb\ ihm^gmbZe h_ UDFE bg ma^ g^kohnl lrlm^f-
?O^XPUR% AL[% 78& 5/6,537-
QXDNL+ R-+ A@DJ+ J- G-+ QHNSG+ L- I-+ KXMBG+ Q- B-+ Y@RK@URJX+ @-+
AHQRMDQ+ @-+ XNNM+ R- R- % LBJDNM+ E- '1//7(- SZk`^m^] ]^e^mbhg h_ ma^
\Ze\bg^nkbg bgab[bmhk CRBQ0 lniik^ll^l mnfhk `khpma- 1HTJLW 1LRR 02& 31/,
320-
R@HMRNM+ Q- B-+ INGMRSNM+ C- @-+ BGT+ G- B-+ GNKCDQEHDKC+ L- S-+
M@J@SRT+ L- M-+ BQ@LOSNM+ R- O-+ C@UHR+ I-+ BNMM+ D- % GTFGDR+ B-
B- '1//7(- SME ikbf^l ^g]hma^ebZe \^eel _hk Zg`bh`^gb\ likhnmbg` [r bg]n\bg`
Z mbi \^ee ia^ghmri^- 0RUUK 000& 3886,4//6-
R@J@TD,R@V@MN+ @-+ JTQNJ@V@+ G-+ LNQHLTQ@+ S-+ G@MXT+ @-+ G@L@+ G-+
NR@V@+ G-+ J@RGHV@FH+ R-+ ETJ@LH+ J-+ LHX@S@+ S-+ LHXNRGH+ G-+
HL@LTQ@+ S-+ NF@V@+ L-+ L@R@H+ G- % LHX@V@JH+ @- '1//7(- UblnZebsbg`
liZmbhm^fihkZe ]rgZfb\l h_ fnemb\^eeneZk \^ee,\r\e^ ikh`k^llbhg- 1LRR 021&
376,387-
R@JTQ@H+ X-+ NGFHLNSN+ J-+ J@S@NJ@+ X-+ XNRGHC@+ M- % RGHATX@+ L-
'1//4(- Dll^gmbZe khe^ h_ Eed,0 'UDFE k^\^imhk 1( mrkhlbg^ k^lb]n^ 0062 bg
oZl\neh`^g^lbl bg fb\^- ?WUJ% =HYR% /JHK% BJP% DB/% 0/1& 0/65,0/70-
'+32'
R@K@LDG+ @-+ F@KU@FMH+ E-+ @MRDKLH+ E-+ CD BKDLDMSD+ B-+ NQK@MCHMH+ L-
% NKHUHDQN+ R- '1/0/(- Fkhpma _Z\mhk lmbfneZmbhg bg]n\^l \^ee lnkoboZe [r \,
Ing- @SE1,]^i^g]^gm Z\mboZmbhg h_ A\e,WK- 8% 0PUR% 1OLS% 174& 12/85,120/3-
R@KHJGNU@+ @-+ V@MF+ K-+ K@M@G@M+ @- @-+ KHT+ L-+ RHLNMR+ L-+ KDDMCDQR+
V- O-+ LTJGNO@CGX@X+ C- % GNQNVHSY+ @- '1//7(- UZl\neZk ^g]hma^ebZe
`khpma _Z\mhk Zg] l^fZiahkbg bg]n\^ g^nkhibebg,0 ^g]h\rmhlbl obZ l^iZkZm^
iZmapZrl- 1PWJ% ALX% 0/2& ^60,68-
R@KUDM+ O-+ G@SSNQH+ J-+ GDHRRHF+ A- % Q@EHH+ R- '1//1(- Hgm^ke^ndbg,0ZeiaZ
ikhfhm^l Zg`bh`^g^lbl bg oboh obZ UDFEQ,1 iZmapZr [r bg]n\bg`
bg_eZffZmhkr \^ee UDFE lrgma^lbl Zg] l^\k^mbhg- 4/B30 8% 05& 0360,0362-
R@MSNR+ B- Q- % RBGTKYD+ @- '1/01(- Kbib] f^mZ[heblf bg \Zg\^k- 430B 8% 168&
150/,1512-
R@V@LHOG@J+ R-+ RDHCDK+ R-+ DRRL@MM+ B- K-+ VHKJHMRNM+ F- @-+
OHSTKDRBT+ L- D-+ @BJDQ+ S- % @BJDQ,O@KLDQ+ @- '1/0/(- Diakbg,A1
k^`neZm^l UDFEQ1 _ng\mbhg bg ]^o^ehif^gmZe Zg] mnfhnk Zg`bh`^g^lbl-
=HYZWL 354& 376,380-
RBGDJL@M+ Q- '0887(- L^f[kZg^ _nlbhg- Q^Z]r---Zbf---_bk^! =HYZWL 285& 403,404-
RBGNDEEMDQ+ C- I-+ L@SGDMX+ R- K-+ @J@G@MD+ S-+ E@BSNQ+ U-+ ADQQX+ @-+
LDQKHMN+ F- % SGNQFDHQRRNM+ T- O- '1//4(- UDFE \hgmkb[nm^l mh
fZffZkr mnfhk `khpma bg mkZgl`^gb\ fb\^ makhn`a iZkZ\kbg^ Zg] Znmh\kbg^
f^\aZgblfl- ;HI% 7T[LXY% 74& 5/7,512-
RBGTKSD+ C-+ JTOODQR+ U-+ C@QSRBG+ M-+ AQNDQL@MM+ @-+ KH+ G-+ Y@QANBJ+
@-+ J@LDMXDU@+ N-+ JHDEDQ+ E-+ JG@MCNF@+ @-+ L@RRADQF+ R- %
UDRSVDADQ+ C- '1/00(- RmZ[bebsbg` ma^ UD,\Z]a^kbg,\Zm^gbg \hfie^q
[eh\dl e^ndh\rm^ ^qmkZoZlZmbhg Zg] oZl\neZk i^kf^Z[bebmr- 3<0> 8% 2/&
3046,306/-
RBGV@QY+ P- % QTGQADQF+ B- '1/0/(- M^nkhibebg+ rhn `hmmZ e^m f^ dghp9 lahne]
H lmZr hk lahne] H `h? 1LRR /KO% <PNW% 3& 50,55-
RBGVDHFGNEDQ+ A-+ RBGTKSDR+ I-+ ONLXID+ I- % GNEDQ+ D- '1//6(- Rb`gZel
Zg] `^g^l bg]n\^] [r Zg`bh`^gb\ `khpma _Z\mhkl bg \hfiZkblhg mh
bg_eZffZmhkr \rmhdbg^l bg ^g]hma^ebZe \^eel- 1RPT% 6LSUWOLUR% <PJWUJPWJ% 26&
46,51-
RBGVDHFGNEDQ+ A-+ SDRSNQH+ I-+ RSTQSYDK+ B-+ R@SSKDQ+ R-+ L@XDQ+ G-+
V@FMDQ+ N-+ AHKA@M+ L- % GNEDQ+ D- '1//8(- Sa^ UDFE,bg]n\^]
mkZgl\kbimbhgZe k^lihgl^ \hfikbl^l `^g^ \enlm^kl Zm ma^ \khllkhZ] h_
Zg`bh`^g^lbl Zg] bg_eZffZmbhg- COWUSI% 6HLSUXY%0/1& 433,443-
'+33'
RBNSS+ @-+ JG@M+ J- L-+ BNNJ+ I- K- % CTQNMHN+ U- '1//3(- VaZm bl
"bg_eZffZmbhg"? @k^ p^ k^Z]r mh fho^ [^rhg] B^elnl? 0W% 8% BVUWYX <LK%
27& 137,138-
RBNSS+ @- % LDKKNQ+ G- '1//8(- UDFE k^\^imhk mkZ__b\dbg` bg Zg`bh`^g^lbl-
0PUJOLS% BUJ% CWHTX% 26& 0073,0077-
RDJN+ X-+ S@J@G@RGH+ M-+ SNAD+ J-+ TDJH+ J-+ J@CNV@JH+ S- % X@Y@JH+ X-
'0887(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk 'UDFE( Z\mboZm^l QZ_,0+ fbmh`^g,
Z\mboZm^] ikhm^bg 'L@O( dbgZl^l+ Zg] R5 dbgZl^ 'i8/'kld(( bg \nemnk^] kZm
\Zk]bZ\ frh\rm^l- 8% 1LRR% ?O^XPUR% 064& 128,135-
RDK@+ R-+ HSHM+ @-+ M@S@MRNM,X@QNM+ R-+ FQDDMEHDKC+ B-+ FNKCL@M,VNGK+
C-+ X@FDK+ R- % JDRGDS+ D- '1//7(- @ gho^e anfZg,li^\b_b\ lhen[e^
oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk 09 \^ee,mri^,li^\b_b\ lieb\bg` Zg]
bfieb\Zmbhgl mh oZl\neZk ^g]hma^ebZe `khpma _Z\mhk ahf^hlmZlbl Zg]
ik^^\eZfilbZ- 1PWJ% ALX% 0/1& 0455,0463-
RDMFDQ+ C- Q-+ F@KKH+ R- I-+ CUNQ@J+ @- L-+ ODQQTYYH+ B- @-+ G@QUDX+ U- R-
% CUNQ@J+ G- E- '0872(- Snfhk \^eel l^\k^m^ Z oZl\neZk i^kf^Z[bebmr _Z\mhk
maZm ikhfhm^l Z\\nfneZmbhg h_ Zl\bm^l _enb]- BJPLTJL 108& 872,874-
RDQDAQDMMHJNU@+ N- A-+ SR@SR@MHR+ B-+ L@N+ B-+ FNTM@QHR+ D-+ QDM+ V-+
RHQ@BTR@+ K- C-+ DKHNONTKNR+ @- F-+ JG@Y@HD+ J- % SRHBGKHR+ O- M-
'1/01(- Sie1 Z[eZmbhg ikhfhm^l bgm^lmbgZe bg_eZffZmbhg Zg] mnfhkb`^g^lbl bg
@i\fbg fb\^ [r bgab[bmbg` HK,0/ l^\k^mbhg Zg] k^`neZmhkr S,\^ee `^g^kZmbhg-
?WUJ% =HYR% /JHK% BJP% DB/% 0/8& D0/71,0/80-
RG@K@AX+ E-+ QNRR@MS+ I-+ X@L@FTBGH+ S- O-+ FDQSRDMRSDHM+ L-+ VT+ W- E-+
AQDHSL@M+ L- K- % RBGTG+ @- B- '0884(- EZbenk^ h_ [ehh],bleZg] _hkfZmbhg
Zg] oZl\neh`^g^lbl bg Eed,0,]^_b\b^gm fb\^- =HYZWL 265& 51,55-
RG@OHQN+ K-+ E@MMNM+ @- L-+ JVNMF+ O- C-+ SGNLORNM+ @-+ KDGL@MM+ L- R-+
FQTADK+ F-+ KDFQ@MC+ I- E-+ @KR,MHDKRDM+ I-+ BNKL@M+ C- Q- %
GDMCQHBJRNM+ V- @- '0884(- Rmkn\mnkZe [Zlbl h_ \^ee,\^ee Z]a^lbhg [r
\Z]a^kbgl- =HYZWL 263& 216,226-
RGHATX@+ L- '1//0(- Rmkn\mnk^ Zg] _ng\mbhg h_ UDFE.UDFE,k^\^imhk lrlm^f
bgoheo^] bg Zg`bh`^g^lbl- 1LRR BYWZJY% 4ZTJY% 15& 14,24-
RGHATX@+ L- '1//5(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk,0 'UDFEQ,0.Eem,
0(9 Z ]nZe k^`neZmhk _hk Zg`bh`^g^lbl- /TNPUNLTLXPX 8& 114,12/; ]bl\nllbhg
120-
RGHATX@+ L- '1//8(- AkZbg Zg`bh`^g^lbl bg ]^o^ehif^gmZe Zg] iZmaheh`b\Ze
ikh\^ll^l9 ma^kZi^nmb\ Zli^\ml h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk- 430B
8% 165& 3525,3532-
',**'
RGHATX@+ L- '1/03(- UDFE,UDFEQ Rb`gZel bg G^Zema Zg] Cbl^Zl^- 0PUSUR% COLW%
11& 0,8-
RGHL@LTQ@+ L-+ M@J@F@LH+ G-+ JNQHX@L@+ G- % LNQHRGHS@+ Q- '1/02(- F^g^
ma^kZir Zg] \^ee,[Zl^] ma^kZib^l _hk ma^kZi^nmb\ Zg`bh`^g^lbl bg i^kbia^kZe
Zkm^kr ]bl^Zl^- 0PUSLK% ALX% 7TY% 1/02& 075104-
RGHMJ@H+ @-+ HSN+ L-+ @M@Y@V@+ G-+ X@L@FTBGH+ R-+ RGHS@Q@+ J- % RGHATX@+
L- '0887(- LZiibg` h_ ma^ lbm^l bgoheo^] bg eb`Zg] Zllh\bZmbhg Zg]
]bllh\bZmbhg Zm ma^ ^qmkZ\^eeneZk ]hfZbg h_ ma^ dbgZl^ bgl^km ]hfZbg,
\hgmZbgbg` k^\^imhk _hk oZl\neZk ^g]hma^ebZe `khpma _Z\mhk- 8% 0PUR% 1OLS%
162& 20172,20177-
RGQ@F@,GDKDC+ M-+ JDRRKDQ+ N-+ OQ@GRS+ B-+ JQNKK+ I-+ @TFTRSHM+ G- %
MDTEDKC+ F- '1//6(- M^nkhibebg,0 Zg] g^nkhibebg,1 ^gaZg\^ UDFE010
lmbfneZm^] lb`gZe mkZgl]n\mbhg [r ma^ UDFEQ,1 k^\^imhk- 4/B30 8% 10& 804,
815-
RH@L@JONTQ,QDHG@MH+ R-+ B@RSDQ+ I-+ A@MCGT MDO@K+ C-+ BNTQSVQHFGS+
@-+ GHKKH@QC+ D-+ TR@QX+ I-+ JDSDKRDM+ C-+ C@QQ+ C-+ RGDM+ W- I-+
O@SSDQRNM+ B- % JK@TADQ,CDLNQD+ M- '1/00(- Sa^ khe^ h_
\Ze\bg^nkbg.ME@S bg REQO1 bg]n\^] Zg`bh`^g^lbl,,Z kZmbhgZe^ _hk [k^Zlm
\Zg\^k mk^Zmf^gm pbma ma^ \Ze\bg^nkbg bgab[bmhk mZ\khebfnl- ?RUB >=3 5&
^1/301-
RHDJL@MM+ @- E-+ @EENKSDQ+ L- % ADKSHMF+ G- F- '1/02(- Sa^ mbi \^ee \hg\^im
0/ r^Zkl Z_m^k9 g^p ieZr^kl mng^ bg _hk Z \hffhg ma^f^- 3]V% 1LRR ALX% 208&
0144,0152-
RHLNMR+ L- '1//4(- @g`bh`^g^lbl+ Zkm^kbh`^g^lbl+ Zg] ]bZ[^m^l9 iZkZ]b`f
k^Zll^ll^]? 8% /S% 1URR% 1HWKPUR% 35& 724,726-
RHWS+ L-+ A@TDQ+ L-+ K@LLDQL@MM+ S- % E@RRKDQ+ Q- '1//5(- A^mZ0 bgm^`kbgl9
sbi \h]^l Zg] lb`gZebg` k^eZr _hk [ehh] \^eel- 1ZWW% >VPT% 1LRR 0PUR% 07& 371,
38/-
RNJDQ+ R-+ LH@N+ G- P-+ MNLH+ L-+ S@J@RGHL@+ R- % JK@FRAQTM+ L- '1//1(-
UDFE054 f^]bZm^l _hkfZmbhg h_ \hfie^q^l \hgmZbgbg` UDFEQ,1 Zg]
g^nkhibebg,0 maZm ^gaZg\^ UDFE054,k^\^imhk [bg]bg`- 8% 1LRR% 0PUJOLS% 74&
246,257-
RNMUD@TW+ O-+ BNODSSH+ S-+ CD R@DCDKDDQ+ B- I-+ UDFQ@M+ E-+ UDQQ@W+ I-+
JDMMDCX+ J- L-+ LNNM+ D- I-+ CGTO+ R-+ C@MGHDQ+ O-+ EQDQ@QS+ E-+
F@KKDY+ A-+ QHADHQN+ @-+ LHBGHDKR+ B-+ CDVGHQRS+ L- V- % EDQNM+ N-
'1/01(- SZk`^mbg` ma^ eZ\mZm^ mkZglihkm^k LBS0 bg ^g]hma^ebZe \^eel bgab[bml
',*+'
eZ\mZm^,bg]n\^] GHE,0 Z\mboZmbhg Zg] mnfhk Zg`bh`^g^lbl- ?RUB >=3 6&
^22307-
RNTMMH+ M- D-+ O@XD+ @-+ GNRS+ K- % MNDK+ @- '1/00(- LS,LLOR Zl Q^`neZmhkl
h_ U^ll^e RmZ[bebmr @llh\bZm^] pbma @g`bh`^g^lbl- 4WUTY% ?OHWSHJUR% 1& 000-
RS@KL@MR+ H-+ MF+ X- R-+ QNG@M+ Q-+ EQTSSHFDQ+ L-+ ANTBGD+ @-+ XTBD+ @-+
ETIHR@V@+ G-+ GDQL@MR+ A-+ RG@MH+ L-+ I@MRDM+ R-+ GHBJKHM+ C-+
@MCDQRNM+ C- I-+ F@QCHMDQ+ S-+ G@LLDR+ G- O-+ LNNMR+ K-+
CDVDQBGHM+ L-+ BNKKDM+ C-+ B@QLDKHDS+ O- % C&@LNQD+ O- @- '1//1(-
@km^kbheZk Zg] o^gneZk iZmm^kgbg` bg k^mbgZl h_ fb\^ l^e^\mbo^er ^qik^llbg`
UDFE blh_hkfl- 8% 1RPT% 7T[LXY% 0/8& 216,225-
RS@MM@QC+ @- J-+ JGTQ@M@+ Q-+ DU@MR+ H- L-+ RNEQ@+ U-+ GNKLDR+ C- H- %
Y@BG@QX+ H- '1//6(- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk lrg^k`blmb\Zeer
^gaZg\^l bg]n\mbhg h_ D,l^e^\mbg [r mnfhk g^\khlbl _Z\mhk,ZeiaZ-
/WYLWPUXJRLW% COWUSI% EHXJ% 0PUR% 16& 383,4/1-
RSDOGDMRNM+ I- @-+ FNCC@QC+ I- B-+ @K,S@@M+ N-+ CDMMHRNM+ @- Q- %
LNQF@M+ A- '1/02(- Snfhnk @g`bh`^g^lbl9 @ Fkhpma @k^Z%#q1/03;Ekhf
Ihag Gngm^k mh In]Za EhedfZg Zg] A^rhg]- 8% 1HTJLW ALX% 1/02& 5-
RSTSSEDKC+ D- % A@KKLDQ,GNEDQ+ J- '1//8(- Rmkn\mnk^ Zg] _ng\mbhg h_ UDFE
k^\^imhkl- 7D0<0 RPML 50& 804,811-
RTDGHQN+ I-+ G@L@JTAN+ S-+ JNC@L@+ S-+ @HQC+ V- B- % LHM@LH+ S- '1/0/(-
UZl\neZk ^g]hma^ebZe `khpma _Z\mhk Z\mboZmbhg h_ ^g]hma^ebZe \^eel bl f^]bZm^]
[r ^Zker `khpma k^lihgl^,2- 0RUUK 004& 141/,1421-
S@J@G@RGH+ G- % RGHATX@+ L- '1//4(- Sa^ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
'UDFE(.UDFE k^\^imhk lrlm^f Zg] bml khe^ ng]^k iarlbheh`b\Ze Zg]
iZmaheh`b\Ze \hg]bmbhgl- 1RPTPJHR BJPLTJL 0/8& 116,130-
S@J@G@RGH+ S- % RGHATX@+ L- '0886(- Sa^ 12/ dCZ fZmnk^ _hkf h_ JCQ.Eed,0
'UDFE k^\^imhk,1( Z\mboZm^l ma^ OKB,`ZffZ iZmapZr Zg] iZkmbZeer bg]n\^l
fbmhmb\ lb`gZel bg MHG2S2 _b[kh[eZlml- >TJUNLTL 03& 1/68,1/78-
S@J@G@RGH+ S-+ TDMN+ G- % RGHATX@+ L- '0888(- UDFE Z\mboZm^l ikhm^bg dbgZl^
B,]^i^g]^gm+ [nm QZl,bg]^i^g]^gm QZ_,LDJ,L@O dbgZl^ iZmapZr _hk CM@
lrgma^lbl bg ikbfZkr ^g]hma^ebZe \^eel- >TJUNLTL 07& 1110,112/-
S@J@G@RGH+ S-+ X@L@FTBGH+ R-+ BGHC@+ J- % RGHATX@+ L- '1//0(- @ lbg`e^
ZnmhiahliahkreZmbhg lbm^ hg JCQ.Eed,0 bl ^ll^gmbZe _hk UDFE,@,]^i^g]^gm
Z\mboZmbhg h_ OKB,`ZffZ Zg] CM@ lrgma^lbl bg oZl\neZk ^g]hma^ebZe \^eel-
3<0> 8% 1/& 1657,1667-
S@J@G@RGH+ S-+ X@L@FTBGH+ R-+ BGHC@+ J- % RGHATX@+ L- '1//0(- @ lbg`e^
ZnmhiahliahkreZmbhg lbm^ hg JCQ.Eed,0 bl ^ll^gmbZe _hk UDFE,@,]^i^g]^gm
',*,'
Z\mboZmbhg h_ OKB,`ZffZ Zg] CM@ lrgma^lbl bg oZl\neZk ^g]hma^ebZe \^eel-
3SIU 8% 1/& 1657,1667-
S@LL@KH+ Q-+ QDCCX+ @- A-+ RQHU@RS@U@+ R- J- % Q@L@M@+ J- U- '1/00(-
Hgab[bmbhg h_ Ze]hl^ k^]n\mZl^ ik^o^gml Zg`bh`^g^lbl bg obmkh Zg] bg oboh-
/TNPUNLTLXPX 03& 1/8,110-
S@MF+ V- G-+ L@QSHM+ J- @- % GV@+ I- '1/01(- @e]hl^ k^]n\mZl^+ hqb]Zmbo^ lmk^ll+
Zg] ]bZ[^mb\ f^eebmnl- 4WUTY% ?OHWSHJUR% 2& 76-
S@N+ P-+ ROQHMF+ R- B- % SDQL@M+ A- H- '1//2(- BaZkZ\m^kbsZmbhg h_ Z g^p
Zem^kgZmbo^er lieb\^] g^nkhibebg,0 blh_hkf- /TNPUNLTLXPX 5& 28,34-
S@XKNQ+ V- Q- % RS@QJ+ F- Q- '1//0(- Q^`neZmbhg h_ ma^ F1.L mkZglbmbhg [r i42-
>TJUNLTL 1/& 07/2,0704-
SDQL@M+ A- H-+ B@QQHNM+ L- D-+ JNU@BR+ D-+ Q@RLTRRDM+ A- @-+ DCCX+ Q- K-
% RGNVR+ S- A- '0880(- H]^gmb_b\Zmbhg h_ Z g^p ^g]hma^ebZe \^ee `khpma _Z\mhk
k^\^imhk mrkhlbg^ dbgZl^- >TJUNLTL 5& 0566,0572-
SDRSNQH+ I-+ RBGVDHFGNEDQ+ A-+ GDKEQHBG+ H-+ RSTQSYDK+ B-+ KHOMHJ+ J-+
FDRHDQHBG+ R-+ M@R@QQD+ O-+ GNEDQ,V@QAHMDJ+ Q-+ AHKA@M+ L-+
@TFTRSHM+ G- F- % GNEDQ+ D- '1/00(- Sa^ UDFE,k^`neZm^] mkZgl\kbimbhg
_Z\mhk GKW \hgmkhel ma^ ^qik^llbhg h_ `nb]Zg\^ \n^l Zg] g^`Zmbo^er
k^`neZm^l likhnmbg` h_ ^g]hma^ebZe \^eel- 0RUUK 006& 1624,1633-
SHQYHT+ C-+ LNNCHD+ J- K-+ YGT@MF+ Y- V-+ RHMFDQ+ J-+ GDKHRBG+ @-+ CTMM+ I-
E-+ KH+ V-+ RHMFG+ I- % RHLNMR+ L- '1//4(- C^eZr^] Zkm^kbh`^g^lbl bg
ari^k\ahe^lm^khe^fb\ fb\^- 1PWJZRHYPUT 001& 14/0,14/8-
SQ@ANKC+ N-+ V@FMDQ+ R-+ VHBJD+ B-+ RBGDTDMRSTGK+ G-+ GTRR@HM+ L- Y-+
QNRDM+ M-+ RDQDLDSHDU+ @-+ ADBJDQ+ G- C- % GTMS+ S- J- '1//2(-
KZ\mZm^ Zg] hqr`^g \hglmbmnm^ Z _ng]Zf^gmZe k^`neZmhkr f^\aZgblf bg
phng] a^Zebg`- FUZTK ALVHPW ALNLT% 00& 4/3,4/8-
SRTQTLH+ X-+ JD@QMDX+ L-+ BGDM+ C-+ RHKUDQ+ L-+ S@JDRGHS@+ R-+ X@MF+ I-+
RXLDR+ I- E- % HRMDQ+ I- L- '0886(- Sk^Zmf^gm h_ Z\nm^ ebf[ bl\a^fbZ [r
bgmkZfnl\neZk bgc^\mbhg h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk `^g^-
1PWJZRHYPUT 85& HH,271,277-
TKX@SS+ B-+ V@KJDQ+ I- % ONMM@LA@K@L+ R- '1/00(- GrihqbZ ]b__^k^gmbZeer
k^`neZm^l UDFEQ0 Zg] UDFEQ1 e^o^el Zg] Zem^kl bgmkZ\^eeneZk lb`gZebg` Zg]
\^ee fb`kZmbhg bg ^g]hma^ebZe \^eel- 0PUJOLS% 0PUVO^X% ALX% 1USSZT% 3/3&
663,668-
TRTH+ S-+ HRGHC@+ R-+ X@L@RGHQN+ J-+ J@IH+ X-+ ONTK@JH+ U-+ LNNQD+ I-+
LNNQD+ S-+ @L@MN+ R-+ GNQHJ@V@+ X-+ C@QSS+ C-+ FNKCHMF+ L-+
RGHL@+ C- S- % @C@LHR+ @- O- '1//3(- UDFE053'054( Zl ma^ iZmaheh`b\Ze
',*-'
blh_hkf9 ]b__^k^gmbZe e^ndh\rm^ Zg] ^g]hma^ebZe k^lihgl^l makhn`a UDFEQ0
Zg] UDFEQ1- 7T[LXY% >VOYOHRSUR% EPX% BJP% 34& 257,263-
U@KCDLAQH+ C-+ B@RVDKK+ O- S-+ @MCDQRNM+ J- H-+ RBGV@QY+ I- O-+ JNMHF+ H-+
@RS@MHM@+ D-+ B@BB@U@QH+ E-+ MNQL@M+ I- B-+ GTLOGQHDR+ L- I-+
ATRRNKHMN+ E- % RDQHMH+ F- '1//8(- M^nkhibebg,0.FHOB0 lb`gZebg`
k^`neZm^l ZeiaZ4[^mZ0 bgm^`kbg mkZ__b\ Zg] _ng\mbhg bg ^g]hma^ebZe \^eel- ?;UB
0PURUN^ 6& ^14-
U@M ADKKD+ D-+ QHU@QC+ @-+ BGDM+ C-+ RHKUDQ+ L-+ ATMSHMF+ R-+ EDQQ@Q@+ M-+
RXLDR+ I- E-+ A@TSDQR+ B- % HRMDQ+ I- L- '0886(- Gri^k\ahe^lm^khe^fbZ
Zmm^gnZm^l Zg`bh`^g^lbl [nm ]h^l ghm ik^\en]^ Zn`f^gmZmbhg [r Zg`bh`^gb\
\rmhdbg^l- 1PWJZRHYPUT 85& 1556,1563-
U@QDX+ @- G-+ QDMMDK+ D- R-+ PHT+ X-+ ADU@M+ G- R-+ ODQQHM+ Q- L-+ Q@EEX+ R-+
CHWNM+ @- Q-+ O@Q@RJDU@+ B-+ Y@BBGDN+ N-+ G@RR@M+ @- A-+ G@QODQ+
R- I- % A@SDR+ C- N- '1//7(- UDFE 054 [+ Zg ZgmbZg`bh`^gb\ UDFE,@
blh_hkf+ [bg]l Zg] bgab[bml [^oZ\bsnfZ[ mk^Zmf^gm bg ^qi^kbf^gmZe \hehk^\mZe
\Zk\bghfZ9 [ZeZg\^ h_ ikh, Zg] ZgmbZg`bh`^gb\ UDFE,@ blh_hkfl aZl
bfieb\Zmbhgl _hk ma^kZir- 0W% 8% 1HTJLW 87& 0255,0268-
U@RTCDU+ M- R- % QDXMNKCR+ @- Q- '1/03(- @gmb,Zg`bh`^gb\ ma^kZir _hk \Zg\^k9
\nkk^gm ikh`k^ll+ ngk^lheo^] jn^lmbhgl Zg] _nmnk^ ]bk^\mbhgl- /TNPUNLTLXPX
06& 360,383-
UDRSVDADQ+ C-+ VDRRDK+ E- % MNSSDA@TL+ @- E- '1/03(- RbfbeZkbmb^l Zg]
]b__^k^g\^l bg ma^ k^`neZmbhg h_ e^ndh\rm^ ^qmkZoZlZmbhg Zg] oZl\neZk
i^kf^Z[bebmr- BLSPT% 7SSZTUVHYOUR% 25& 066,081-
UHMBDMSH+ U-+ B@RR@MN+ B-+ QNBBGH+ L- % ODQRHBN+ F- '0885(- @llb`gf^gm h_
ma^ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk `^g^ mh anfZg \akhfhlhf^ 5i10-2-
1PWJZRHYPUT 82& 0382,0384-
UHY@M+ O-+ R@MBGDY,SDM@+ R-+ @KB@QQ@Y,UHY@M+ F-+ RNKDQ+ L-+
LDRRDFTDQ+ Q-+ OTINK+ L- C-+ KDD+ V- M- % B@RB@MSD+ L- '1//8(-
BaZkZ\m^kbsZmbhg h_ ma^ f^mZ[heb\ \aZg`^l ng]^kerbg` `khpma _Z\mhk
Zg`bh`^gb\ Z\mboZmbhg9 b]^gmb_b\Zmbhg h_ g^p ihm^gmbZe ma^kZi^nmb\ mZk`^ml-
1HWJPTUNLTLXPX 2/& 835,841-
UNTFHNTJ@K@JH+ L-+ J@MDKKHR+ C- B-+ FJNTRJNT+ J- % DKHNONTKNR+ @- F-
'1/00(- Sie1 dbgZl^ lb`gZe mkZgl]n\mbhg bg bg_eZffZmbhg Zg] \Zg\^k- 1HTJLW
;LYY% 2/3& 7/,78-
V@KKTRBGDBJ+ C-+ ONDGKL@MM+ @-+ G@QSHF+ Q-+ KDMCDBJDK+ T-+
RBGNMEDKC+ O-+ GNSY,V@FDMAK@SS+ @-+ QDHRRHF+ J-+ A@IANTI+ J-+
QNDRRMDQ+ @- % RBGMDHCDQ,RSNBJ+ Q- '1/02(- @SE1 dgh\d]hpg
',*.'
k^bg_hk\^l hqb]Zmbo^ lmk^ll,bg]n\^] Zihimhlbl bg SD6 \Zg\^k \^eel- 8% 1LRR%
<UR% <LK% 06& 865,877-
V@KSDMADQFDQ+ I-+ BK@DRRNMVDKRG+ K-+ RHDFA@GM+ @-+ RGHATX@+ L- %
GDKCHM+ B- G- '0883(- CHEEDQDMS RHFM@K,SQ@MRCTBSHNM
OQNODQSHDR NE JCQ @MC EKS0+ 1 QDBDOSNQR ENQ U@RBTK@Q
DMCNSGDKH@K FQNVSG,E@BSNQ- 8% 0PUR% 1OLS% 158& 15877,15884-
V@MF+ E-+ X@L@TBGH+ L-+ LTQ@L@SRT+ L-+ NR@V@+ S-+ SRTBGHC@+ Q- %
RGHATX@+ L- '1/00(- Q@BJ0 k^`neZm^l UDFE.Eem0,f^]bZm^] \^ee fb`kZmbhg
obZ Z\mboZmbhg h_ Z OH2J.@dm iZmapZr- 8% 0PUR% 1OLS% 175& 8/86,80/5-
V@MF+ K-+ LTJGNO@CGX@X+ C- % WT+ W- '1//5(- B m^kfbgnl h_ QFR,F@HO,
bgm^kZ\mbg` ikhm^bg \hgo^rl g^nkhibebg,0,f^]bZm^] lb`gZebg` ]nkbg`
Zg`bh`^g^lbl- 4/B30 8% 1/& 0402,0404-
V@QATQF+ N-+ VHMC+ E- % MDFDKDHM+ D- '0816(- Sa^ L^mZ[heblf h_ Snfhkl bg
ma^ Ah]r- 8% 5LT% ?O^XPUR% 7& 408,42/-
V@QMDQ+ @- I-+ KNODY,CDD+ I-+ JMHFGS+ D- K-+ EDQ@LHRBN+ I- Q- % OQHFDMS+
R- @- '1///(- Sa^ Ra\,k^eZm^] Z]Zimhk ikhm^bg+ R\d+ _hkfl Z \hfie^q pbma ma^
oZl\neZk,^g]hma^ebZe,`khpma,_Z\mhk k^\^imhk JCQ bg mkZgl_^\m^] \^eel-
0PUJOLS% 8% 236& 4/0,4/8-
V@QQDM+ B- L-+ YHX@C+ R-+ AQHNS+ @-+ CDQ+ @- % HQTDK@,@QHROD+ L- K- '1/03(-
@ eb`Zg],bg]^i^g]^gm UDFEQ1 lb`gZebg` iZmapZr ebfbml Zg`bh`^gb\
k^lihgl^l bg ]bZ[^m^l- BJP% BPNTHR% 6& kZ0-
V@SDQEHDKC+ L- Q-+ YG@MF+ L-+ MNQL@M+ K- O- % RTM+ R- B- '1//2(- ME,
dZiiZA0.i0/4 k^`neZm^l ebihiherlZ\\aZkb]^,lmbfneZm^] L@O dbgZl^
lb`gZebg` [r `ho^kgbg` ma^ lmZ[bebmr Zg] _ng\mbhg h_ ma^ Sie1 dbgZl^- <UR% 1LRR
00& 574,583-
VDADQ+ B- '0885(- Hgoheo^f^gm h_ mrkhlbg^ iahliahkreZmbhg bg ^g]hma^ebZe Z]a^lbhg
fhe^\ne^ bg]n\mbhg- 7SSZTURUNPJ ALX% 04& 2/,26-
VDH+ W-+ RBGMDHCDQ+ I- F-+ RGDMNTC@+ R- L-+ KDD+ @-+ SNVKDQ+ C- @-+
BG@JQ@U@QSGX+ L- U-+ UHS@+ I- @- % RDLDMJNUHBG+ B- E- '1/00(- C^
ghoh ebih`^g^lbl fZbgmZbgl oZl\neZk ahf^hlmZlbl makhn`a ^g]hma^ebZe gbmkb\,
hqb]^ lrgmaZl^ '^MNR( iZefbmhreZmbhg- 8% 0PUR% 1OLS% 175& 1822,1834-
VDKSH+ I-+ KNFDR+ R-+ CHLLDKDQ+ R- % B@QLDKHDS+ O- '1/02(- Q^\^gm fhe^\neZk
]bl\ho^kb^l bg Zg`bh`^g^lbl Zg] ZgmbZg`bh`^gb\ ma^kZib^l bg \Zg\^k- 8% 1RPT%
7T[LXY% 012& 208/,21//-
VDQMDQ+ F- R-+ QHBG@QSY+ A- L-+ GDHMJD+ R-+ EDQQ@QH+ L- % EHFTKK@+ G- Q-
'1//2(- HfiZbk^] Z\nm^ \heeZm^kZe k^\knbmf^gm Zl Z ihllb[e^ f^\aZgblf _hk
',*/'
bg\k^Zl^] \Zk]bZ\ Z]o^kl^ ^o^gml bg iZmb^gml pbma ]bZ[^m^l f^eebmnl- 3ZW%
6LHWY 8% 13& 0023,0031-
VDRRDK+ E-+ VHMCDQKHBG+ L-+ GNKL+ L-+ EQXD+ L-+ QHUDQ@,F@KCNR+ Q-+
UNBJDK+ L-+ KHMMDOD+ Q-+ HOD+ T-+ RS@CSL@MM+ @-+ Y@QANBJ+ @-+
MNSSDA@TL+ @- E- % UDRSVDADQ+ C- '1/03(- K^ndh\rm^ ^qmkZoZlZmbhg
Zg] oZl\neZk i^kf^Z[bebmr Zk^ ^Z\a \hgmkhee^] bg oboh [r ]b__^k^gm mrkhlbg^
k^lb]n^l h_ UD,\Z]a^kbg- =HY% 7SSZTUR% 04& 112,12/-
VGHS@JDQ+ F- A-+ KHLADQF+ A- I- % QNRDMA@TL+ I- R- '1//0(- UZl\neZk
^g]hma^ebZe `khpma _Z\mhk k^\^imhk,1 Zg] g^nkhibebg,0 _hkf Z k^\^imhk
\hfie^q maZm bl k^lihglb[e^ _hk ma^ ]b__^k^gmbZe lb`gZebg` ihm^g\r h_
UDFE'054( Zg] UDFE'010(- 8% 0PUR% 1OLS% 165& 1441/,14420-
VHDRL@MM+ B-+ ETG+ F-+ BGQHRSHMFDQ+ G- V-+ DHFDMAQNS+ B-+ VDKKR+ I- @- %
CD UNR+ @- L- '0886(- BkrlmZe lmkn\mnk^ Zm 0-6 @ k^lhenmbhg h_ UDFE bg
\hfie^q pbma ]hfZbg 1 h_ ma^ Eem,0 k^\^imhk- 1LRR 80& 584,6/3-
VHRD+ K- L-+ TDC@+ M-+ CQXCDM+ M- G-+ EKDLHMF+ R- A-+ B@DR@Q+ B-+ QNTE@HK+
R-+ @BGDM+ L- F-+ RS@BJDQ+ R- @- % LDQBDQ+ @- @- '1//2(- UbkZe
oZl\neZk ^g]hma^ebZe `khpma _Z\mhkl oZkr ^qm^glbo^er bg Zfbgh Z\b] l^jn^g\^+
k^\^imhk,[bg]bg` li^\b_b\bmb^l+ Zg] ma^ Z[bebmr mh bg]n\^ oZl\neZk i^kf^Z[bebmr
r^m Zk^ ngb_hkfer Z\mbo^ fbmh`^gl- 8% 0PUR% 1OLS% 167& 27//3,27/03-
VT+ G- % KNY@MN+ F- '0883(- ME,dZiiZ A Z\mboZmbhg h_ i42- @ ihm^gmbZe
f^\aZgblf _hk lniik^llbg` \^ee `khpma bg k^lihgl^ mh lmk^ll- 8% 0PUR% 1OLS%
158& 1//56,1//63-
VT+ G-+ ODHRKDX+ @-+ FQ@DE+ H- @- % BQ@ASQDD+ F- Q- '1//6(- ME@S lb`gZebg`
Zg] ma^ bgo^gmbhg h_ o^km^[kZm^l- CWLTKX 1LRR 0PUR% 06& 140,15/-
WT+ C-+ ETRSDQ+ L- L-+ K@VQDMBD+ Q- % DRJN+ I- C- '1/00(- G^iZkZg lne_Zm^
k^`neZm^l UDFE054, Zg] UDFE010,f^]bZm^] oZl\neZk ari^ki^kf^Z[bebmr- 8%
0PUR% 1OLS% 175& 626,634-
X@L@C@+ J- G-+ M@J@IHL@+ X-+ FDXDQ+ L-+ V@QX+ J- J-+ TRGHN,ETJ@H+ L-+
JNL@QNU@+ X- % L@KHJ+ @- A- '1/03(- JHE02A k^`neZm^l Zg`bh`^g^lbl
makhn`a Fhe`b mh ieZlfZ f^f[kZg^ mkZ__b\dbg` h_ UDFEQ1- 8% 1LRR BJP% 016&
3407,342/-
X@L@Y@JH+ X-+ SNJTM@F@+ X-+ S@J@MH+ J- % LNQHS@+ S- '1//4(- H]^gmb_b\Zmbhg h_
ma^ a^iZkbg,[bg]bg` k^`bhg h_ lgZd^ o^ghf oZl\neZk ^g]hma^ebZe `khpma
_Z\mhk 'UDFE,E( Zg] bml [eh\dbg` h_ UDFE,@054- 0PUJOLSPXYW^% 33& 7747,
7753-
',*0'
XDG+ V- K-+ KHM+ B- I- % ET+ V- L- '1//7(- DgaZg\^f^gm h_ `en\hl^ mkZglihkm^k
^qik^llbhg h_ [kZbg ^g]hma^ebZe \^eel [r oZl\neZk ^g]hma^ebZe `khpma _Z\mhk
]^kbo^] _khf `ebhfZ ^qihl^] mh arihqbZ- <UR% ?OHWSHJUR% 62& 06/,066-
XHKL@Y+ @-+ JKHBGD+ R-+ L@XQ,ADXQKD+ T-+ EDKKAQHBG+ F- %
V@KSDMADQFDQ+ I- '1//2(- i27 L@OJ bgab[bmbhg bl \kbmb\Zeer bgoheo^] bg
UDFEQ,1,f^]bZm^] ^g]hma^ebZe \^ee lnkoboZe- 0PUJOLS% 0PUVO^X% ALX%
1USSZT% 2/5& 62/,625-
XT+ X-+ GTKLDR+ I- C-+ GDQKDX+ L- S-+ VGHSMDX+ Q- F-+ BQ@AA+ I- V- % R@SN+
I- C- '1//0(- Cbk^\m b]^gmb_b\Zmbhg h_ Z fZchk ZnmhiahliahkreZmbhg lbm^ hg
oZl\neZk ^g]hma^ebZe `khpma _Z\mhk k^\^imhk Eem,0 maZm f^]bZm^l
iahliaZmb]rebghlbmhe 2&,dbgZl^ [bg]bg`- 0PUJOLS% 8% 247& 354,361-
XT+ X-+ YG@MF+ C-+ GT@MF+ G-+ KH+ I-+ YG@MF+ L-+ V@M+ X-+ F@N+ I- % GT@MF+
B- '1/03(- ME,dZiiZA0 i4/ ikhfhm^l i42 ikhm^bg mkZgleZmbhg makhn`a fbQ,
08/ ]hpgk^`neZmbhg h_ OGKOO0- >TJUNLTL 22& 885,0//4-
Y@BG@QX+ H- '1/03(- M^nkhibebgl9 khe^ bg lb`gZeebg`+ Zg`bh`^g^lbl Zg] ]bl^Zl^-
1OLS% 7SSZTUR% /RRLWN^ 88& 26,6/-
Y@BG@QX+ H- B- '1/00(- Ghp g^nkhibebg,0 k^`neZm^l k^\^imhk mrkhlbg^ dbgZl^
lb`gZeebg`9 ma^ dghpgl Zg] dghpg ngdghpgl- 0PUJOLS% BUJ% CWHTX% 28&
0472,0480-
Y@BG@QX+ H- B-+ EQ@MJDK+ O-+ DU@MR+ H- L- % ODKKDS,L@MX+ B- '1//8(- Sa^
khe^ h_ g^nkhibebgl bg \^ee lb`gZeebg`- 0PUJOLS% BUJ% CWHTX% 26& 0060,0067-
Y@HBGTJ+ S- @-+ RGQNEE+ D- G-+ DLL@MTDK+ Q-+ EHKKDTQ+ R-+ MDKHTR+ S- %
UNKODQS+ N- U- '1//3(- Mn\e^Zk _Z\mhk h_ Z\mboZm^] S \^eel [ZeZg\^l
Zg`bh`^g^lbl Z\mboZmbhg Zg] bgab[bmbhg- 8% 3]V% <LK% 088& 0402,0411-
Y@Q@HM,GDQYADQF+ @-+ EQ@FNRN,LDCHM@+ I- % DRSQ@C@,@UHKDR+ Q- '1/00(-
BZe\bnf,k^`neZm^] mkZgl\kbimbhgZe iZmapZrl bg ma^ ghkfZe Zg] iZmaheh`b\
a^Zkm- 7D0<0 RPML 52& 736,744-
YDKYDQ+ D-+ LBKD@M+ V-+ MF+ X- R-+ ETJ@H+ M-+ QDFHM@SN+ @- L-+ KNUDINX+
R-+ C&@LNQD+ O- @- % NKRDM+ A- Q- '1//1(- Rd^e^mZe ]^_^\ml bg
UDFE'01/.01/( fb\^ k^o^Ze fnembie^ khe^l _hk UDFE bg ld^e^mh`^g^lbl-
2L[LRUVSLTY 018& 0782,08/3-
YDMF+ G- X-+ CUNQ@J+ G- E- % LTJGNO@CGX@X+ C- '1//0(- UZl\neZk
i^kf^Z[bebmr _Z\mhk 'UOE(.oZl\neZk ^g]hma^ebZe `khpma _Z\mhk 'UDFE(
k^\^imhk,0 ]hpg,fh]neZm^l UOE.UDFE k^\^imhk,1,f^]bZm^] ^g]hma^ebZe \^ee
ikheb_^kZmbhg+ [nm ghm fb`kZmbhg+ makhn`a iahliaZmb]rebghlbmhe 2,dbgZl^,
]^i^g]^gm iZmapZrl- 8% 0PUR% 1OLS% 165& 15858,15868-
',*1'
YDQH@K+ L- % LBAQHCD+ G- '1//0(- QZ[ ikhm^bgl Zl f^f[kZg^ hk`Zgbs^kl- =HY%
AL[% <UR% 1LRR 0PUR% 1& 0/6,006-
YG@MF+ G- S-+ RBNSS+ O- @-+ LNQAHCDKKH+ K-+ OD@J+ R-+ LNNQD+ I-+ STQKDX+
G-+ G@QQHR+ @- K-+ YHBGD+ L- % AHBJMDKK+ Q- '1///(- Sa^ 010 Zfbgh Z\b]
blh_hkf h_ oZl\neZk ^g]hma^ebZe `khpma _Z\mhk bl fhk^ lmkhg`er mnfhkb`^gb\
maZg hma^k lieb\^ oZkbZgml bg oboh- 0W% 8% 1HTJLW 72& 52,57-
YG@MF+ K-+ YGNT+ E-+ G@M+ V-+ RGDM+ A-+ KTN+ I-+ RGHATX@+ L- % GD+ X- '1/0/(-
UDFEQ,2 eb`Zg],[bg]bg` Zg] dbgZl^ Z\mbobmr Zk^ k^jnbk^] _hk
erfiaZg`bh`^g^lbl [nm ghm _hk Zg`bh`^g^lbl- 1LRR ALX% 1/& 0208,0220-
YG@MF+ W-+ K@M@G@M+ @- @- % RHLNMR+ L- '1/02(- UDFEQ1 mkZ__b\dbg`9 li^^]
]h^lg&m dbee- 1LRR 1^JRL 01& 1052,1053-
YG@MF+ X-+ ETQTLTQ@+ L- % LNQHS@+ D- '1//7(- Cblmbg\m lb`gZebg` iZmapZrl
\hg_^k ]b__^k^gm oZl\neZk k^lihgl^l mh UDFE 010 Zg] UDFE 054- 5WU\YO
4HJYUWX 15& 014,020-
YGDMF+ X-+ LTQ@J@LH+ L-+ S@J@G@RGH+ G-+ X@L@TBGH+ L-+ JHA@+ @-+
X@L@FTBGH+ R-+ X@A@M@+ M-+ @KHS@KN+ J- % RGHATX@+ L- '1//5(-
Babf^kb\ UDFE,D,MY6.OHFE ikhfhm^l Zg`bh`^g^lbl obZ UDFEQ,1 pbmahnm
lb`gb_b\Zgm ^gaZg\^f^gm h_ oZl\neZk i^kf^Z[bebmr Zg] bg_eZffZmbhg-
/WYLWPUXJR% COWUS% EHXJ% 15& 1/08,1/15-
',*2'
6__T]SXg 6
FdQ[XRPcX^]b& 8^]UTaT]RT _a^RTTSX]Vb P]S 6fPaSb
FdQ[XRPcX^]b "+*#4
Rfbma F@+ <TPa][Th =M+ @[]ne YZgb H+ Va^Zm\kh_m RA+ Shfebglhg CB+ GZkkblhg L@+
OhggZf[ZeZf R '1/04( UDFEQ1 lb`gZebg`+ mkZ__b\dbg` Zg] ikhm^herlbl bl
k^`neZm^] [r ma^ n[bjnbmbg blhi^imb]Zl^ TRO7- CWHMMPJ- TFdQ PWTPS ^U _aX]c-
Rfbma F@+ <TPa][Th =M+ Shfebglhg CB+ GZkkblhg L@+ OhggZf[ZeZf R '1/04( Sa^
\^eeneZk k^lihgl^ mh oZl\neZk ^g]hma^ebZe `khpma _Z\mhkl k^jnbk^l \h,
hk]bgZm^] lb`gZe mkZgl]n\mbhg+ mkZ__b\dbg` Zg] ikhm^herlbl- 0PUXJPLTJL% ALV-
-/9^//142-
JZkiho N@+ <TPa][Th =M+ Rfbma F@+ JZgdZgZeZ I+ L\Oa^klhg LI+ Shfebglhg CB+
GZkkblhg L@+ OhggZf[ZeZf R '1/04( Q^\^imhk mrkhlbg^ dbgZl^ lmkn\mnk^ Zg]
_ng\mbhg bg a^Zema Zg] ]bl^Zl^- /7<B 0PUVO^XPJX% ,4365,4/1-
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R '1/04( C^m^\mbhg Zg] jnZgmb_b\Zmbhg
h_ UDFE k^\^imhk mrkhlbg^ dbgZl^l bg anfZg ^g]hma^ebZe \^eel- <LYO <UR 0PUR%
+--,938,54-
Rfbma F@+ <TPa][Th =M+ GZkkblhg L@+ Shfebglhg CB+ Va^Zm\kh_m RA+
OhggZf[ZeZf R '1/04( UZl\neZk ^g]hma^ebZe `khpma _Z\mhkl9 fnembmZldbg`
_ng\mbhgZebmr bg f^mZ[heblf+ a^Zema Zg] ]bl^Zl^- 8 7TOLWPYLK <LYHI% 2PX%
-29642,652-
<TPa][Th =M+ Akngl @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R '1/04( UDFE,@ blh_hkf,
li^\b_b\ k^`neZmbhg h_ ^g]hma^ebZe \^ee fb`kZmbhg obZ ]b__^k^gmbZe BZ1*,]^i^g]^gm
ME@S\1 Z\mboZmbhg( 0P>- .9620,631-
KZmaZf @L+ JZgdZgZeZ I+ <TPa][Th =M+ FZ`^ LB+ J^Zkg^r LS+ Ghf^k,
UZggbZlbgdZf R+ Va^Zm\kh_m RA+ Eblapb\d BVF+ OhggZf[ZeZf R '1/03( 7T
BPRPJU C^lb`g Zg] Abheh`b\Ze DoZenZmbhg h_ Z CnZe Ri^\b_b\bmr JbgZl^ Hgab[bmhk
SZk`^mbg` B^ee Br\e^ Okh`k^llbhg Zg] @g`bh`^g^lbl( ?;UB >TL 34^00/886-
$<TPa][Th =M+ N]^ee @E+ KZmaZf @L+ Ln`aZe M@+ Akngl @E+ Ank`hrg^ MI+ Ghf^k,
UZggbZlbgdZf R+ YZ\aZkr HB+ Gheelm^bg L+ Va^Zm\kh_m RA+ OhggZf[ZeZf R
'1/03( UDFE,@ blh_hkfl ]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0
`^g^ ^qik^llbhg Zg] ^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- <UR 0PUR 1LRR-
,/914/8,1410- )8^eTa PacXR[T-
',*3'
<TPa][Th =M+ Rfbma F@+ N]^ee @E+ KZmaZf @L+ Va^Zm\kh_m RA+ GZkkblhg L@+
Shfebglhg CB+ OhggZf[ZeZf R '1/03( UZl\neZk ^g]hma^ebZe `khpma _Z\mhk @,
lmbfneZm^] lb`gZebg` _khf ^g]hlhf^l bg ikbfZkr ^g]hma^ebZe \^eel- <LYO
3T_^SUR% /-/9154,181-
<TPa][Th =M+ Rfbma F@+ GZkkblhg L@+ Va^Zm\kh_m RA+ Shfebglhg CB+
OhggZf[ZeZf R '1/02( Sa^ [bh\a^fblmkr h_ g^p [ehh] o^ll^e _hkfZmbhg bg
a^Zema Zg] ]bl^Zl^- >/ 0PUJOLSPXYW^% +94-
CP]dbRaX_cb bdQ\XccTS)d]STa aTeXTf ".#4
<TPa][Th =M+ N]^ee @E+ @[]ne YZgb H+ KZmaZf @L+ Gheelm^bg L+ Va^Zm\kh_m RA+
OhggZf[ZeZf R '1/04( Sie1 bl Z lb`gZebg` g^qnl bg ^g]hma^ebZe `^g^
^qik^llbhg Zg] \^ee \r\e^ ikh`k^llbhg- IdQ\XccTS-
Ki^s,FZk\Z L+ Mhpb\dZ L+ <TPa][Th =M+ OhggZf[ZeZf R- Krma^ FC+ LhebgZ,
OZkl B '1/04( LZmkbq,ZgZermb\ lhenmbhg l\a^f^l- @ZHTY% 0PUR% IdQ\XccTS-
<TPa][Th =M+ Rfbma F@+ @[]ne YZgb H+ Xne]Zla^oZ M+ Ln`aZe M@+ Ghf^k,
UZggbZlbgdZf R+ Shfebglhg CB+ GZkkblhg+ L@+ YZ\aZkr HB+ J^Zkg^r LS+
Va^Zm\kh_m RA+ OhggZf[ZeZf R '1/04( UDFE,@ blh_hkf,li^\b_b\ lb`gZe
mkZgl]n\mbhg bl fh]neZm^] [r UDFEQ1 ^g]h\rmhlbl- IdQ\XccTS-
Rfbma F@+ <TPa][Th =M+ Va^Zm\kh_m RA+ Shfebglhg CB+ GZkkblhg L@+
OhggZf[ZeZf R '1/04( AZlZe UDFEQ1 n[bjnbmbgZmbhg fh]neZm^l lb`gZe
mkZgl]n\mbhg Zg] ^g]hma^ebZe _ng\mbhg- IdQ\XccTS-
CP]dbRaX_cb X] _aT_PaPcX^] ",#4
CTTcX]V FaTbT]cPcX^]b ! FPacXRX_PcX^]4
EaP[ _aTbT]cPcX^]b4
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkf,li^\b_b\ k^`neZmbhg
h_ `^g^ ^qik^llbhg Zg] e^ndh\rm^ k^\knbmf^gm- DTP[LWXPY^ UM ;LLKX
?UXYNWHKZHYL B^SVUXPZS! DTP[LWXPY^ UM ;LLKX# D9. 3cW'+*cW 6_a ,*+.( ",*
\X] cP[Z#
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkf,li^\b_b\ k^`neZmbhg
h_ `^g^ ^qik^llbhg Zg] e^ndh\rm^ k^\knbmf^gm- <1A1 ALYWLHY `1HWKPU[HXJZRHW
HTK 2PHILYLX ALXLHWJO HY ;LLKX. 0LTJO YU 0LKXPKLa# FLLY\UUK 6HRR# ;LLKX#
D99 ,*cW',+bc CPa( ,*+.( ",* \X] cP[Z#
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE blh_hkfl ]b__^k^gmbZeer
ikh`kZf UDFEQ1 k^\^imhk mrkhlbg^ dbgZl^ Z\mboZmbhg+ lb`gZeebg`+ mkZ__b\dbg`
Zg] mnkgho^k bg ^g]hma^ebZe \^eel- =UWYO UM 3TNRHTK 1LRR 0PURUN^ !=310"
',+*'
SLLYPTN# 4UWLXPNOY JLTYWL# DTP[LWXPY^ UM ;P[LWVUUR# D99 ++cW IT_( ,*+-( ",*
\X] cP[Z#
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- Cb__^k^gmbZe k^`neZmbhg h_ ma^
^g]hma^ebZe k^lihgl^ [r UDFE,@ blh_hkfl- DTP[LWXPY^ UM ;LLKX 3TKUYOLRPHR
WLYWLHY# YOL 7TT UT YOL ;HQL# DRRX\HYLW# D99 ,.cW',/cW @P]( ,*+-( ",* \X] cP[Z#
F^bcTa FaTbT]cPcX^]b4
<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- Hgm^`kZmbhg h_ lb`gZe
mkZgl]n\mbhg Zg] `^g^ ^qik^llbhg bg \hgmkheebg` ^g]hma^ebZe \^ee _ng\mbhg- ,-YO
6HWKLT 1UTMLWLTJL UT vOkhm^bg JbgZl^l bg G^Zema Zg] Cbl^Zl^w+ Mhkmhg OZkd
Ghm^e+ Vbg\a^lm^k+ TJ- +/cW'+2cW IT_( ,*+/-
<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- Hgm^`kZmbhg h_ lb`gZe
mkZgl]n\mbhg Zg] `^g^ ^qik^llbhg bg \hgmkheebg` ^g]hma^ebZe \^ee _ng\mbhg% =UWYO
UM 3TNRHTK 1LRR 0PURUN^ !=310" SLLYPTN# DTP[LWXPY^ UM GUWQ# D9% 1cW IT_(
,*+/-
<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkfl
]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0 `^g^ ^qik^llbhg Zg]
^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- =UWYOLWT EHXJZRHW 0PURUN^ 4UWZS#
<HTJOLXYLW <LYWUVURPYHT DTP[LWXPY^# D9. 2cW 9TR( ,*+.-
)<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkfl
]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0 `^g^ ^qik^llbhg Zg]
^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- =UWYO UM 3TNRHTK 1LRR 0PURUN^ !=310"
SLLYPTN# DTP[LWXPY^ UM ;LLKX# D9. +,cW IT_( ,*+.- )F^bcTa FaXiT
<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkfl
]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0 `^g^ ^qik^llbhg Zg]
^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- v@g`bh`^g^lbl Zg] oZl\neZk k^fh]^eebg`9
M^p i^kli^\mbo^lw DTP[LWXPY^ UM 1OLXYLW# D9% +.cW'+/cW @d[( ,*+.-
<TPa][Th =M+ N]^ee @E+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkfl
]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0 `^g^ ^qik^llbhg Zg]
^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- Fhk]hg Q^l^Zk\a Bhg_^k^g\^ hg
vDg]hma^ebZe \^ee ia^ghmri^l bg a^Zema Zg] ]bl^Zl^w% <LRPH 5URM EPTJO^#
1HYHRHT IZXPTLXX HTK JUTMLWLTJL JLTYWL# 5PWUTH# BVHPT- 0cW'++cW @d[( ,*+.-
<TPa][Th =M+ Rfbma F@+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UZl\neZk ^g]hma^ebZe
`khpma _Z\mhk @ 'UDFE,@( blh_hkfl lahp ]b__^k^gmbZe k^`neZmbhg h_ ma^
^g]hma^ebZe k^lihgl^- =UWYO UM 3TNRHTK 1LRR 0PURUN^ !=310" SLLYPTN#
4UWLXPNOY JLTYWL# DTP[LWXPY^ UM ;P[LWVUUR# D9% ++cW IT_( ,*+--
',++'
<TPa][Th =M+ Rfbma F@+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UZl\neZk ^g]hma^ebZe
`khpma _Z\mhk @ 'UDFE,@( blh_hkfl lahp ]b__^k^gmbZe k^`neZmbhg h_ ma^
^g]hma^ebZe k^lihgl^- ,+YO 6HWKLT 1UTMLWLTJL UT `ALJLVYUW Y^WUXPTL QPTHXL
XYWZJYZWL HTK MZTJYPUT PT OLHRYO HTK KPXLHXLa% COL 3TKJRPMML EPRRHNL# DTP[LWXPY^
UM BOLMMPLRK# D9% +bc'.cW IT_( ,*+--
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UZl\neZk ^g]hma^ebZe `khpma _Z\mhk
@ blh_hkfl ]b__^k^gmbZeer k^`neZm^ ma^ ^g]hma^ebZe k^lihgl^- DTP[LWXPY^ UM ;LLKX
?UXYNWHKZHYL B^SVUXPZS# DTP[LWXPY^ UM ;LLKX# D9% +*'++ 6_a( ,*+--
ITbbX^] 8WPXab4
=UWYO UM 3TNRHTK 1LRR 0PURUN^ SLLYPTN# JOHPW UM SUWTPTN XLXXPUT# DTP[LWXPY^ UM
;LLKX# D9% +,cW IT_ ,*+.(
IT\X]Pab4
<TPa][Th =M+ Va^Zm\kh_m RA+ OhggZf[ZeZf R- UDFE,@ blh_hkf,li^\b_b\ k^`neZmbhg
h_ ^g]hma^ebZe \^ee _ng\mbhg- 1LTYWL MUW 1HWKPU[HXJZRHW 0PURUN^ HTK <LKPJPTL+
DTP[LWXPY^ 1URRLNL ;UTKUT# D9. +0cW CPa( ,*+/( ".* \X] cP[Z#
6fPaSb ! FaXiTb5
F^bcTa +bc FaXiT( UDFE,@ blh_hkfl ]b__^k^gmbZeer k^`neZm^ @SE,1,]^i^g]^gm UB@L,0
`^g^ ^qik^llbhg Zg] ^g]hma^ebZe,e^ndh\rm^ bgm^kZ\mbhgl- =UWYO UM 3TNRHTK 1LRR
0PURUN^ !=310" SLLYPTN# DTP[LWXPY^ UM ;LLKX# D9. +,cW IT_ ,*+.(
',+,'
6__T]SXg 7








6__T]SXg 7( ?\\d]^Q[^c PbbTbb\T]c ^U aTR^\QX]P]c L;=<'6
PRcXeXch- 0/ )` h_ k^\hf[bgZgm UDFE,@054+ UDFE,@034 hk UDFE,@010 pZl
ehZ]^] hgmh Z RCR,O@FD `^e ng]^k ghg,k^]n\bg` ',%,f^k\Zimh^maZghe(
hk k^]n\bg` '*%,f^k\Zimh^maZghe( \hg]bmbhgl ikbhk mh bffngh[ehm
Zll^llf^gm h_ Z\mbo^ ]bf^kl nlbg` Z iZg Zgmb,anfZg UDFE,@ Zgmb[h]r-
